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The wonderful and ſecret Operations of Nature are fo 
involved and intricate, ſo far out of the Reach of 
our Senſes, as they preſent themſelves to us in their 
natural Order, that it is impoſſible for the moſt ſa- 
gacious and penetrating Genius to pry into them, 
unleſs he will be at the Pains of analyſing Nature 
by a numerous and regular Series of Experiments, 
which are the only ſolid Foundation whence we may 
reaſonably expect to make any Advance in the real 
Knowledge of the Nature of Things, Hales, 
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To THE RIGHT HONOURABLE 
SIR CHARLES SAUNDERS, 


Knicur of the Barn, Vics-Apmi- 
RAL of the Wurrz, one of his 
MajzsTY's Moſt Honourable Pzrvy 
COUNCIL, &c. 


S I R, 

T may perhaps ſeem ſtrange, that 
| a name ſo eminent for military 
atchievements, ſhould be prefixed to 
a book which promiſes to treat only 
of ſubjects peculiar to the medical 
profeſſion ; but the propriety of this 
dedication will be readily allowed, 
when it is told, that you were pleaſ- 
ed to give your ſanction to the pro- 
poſal, which is therein contained, 
for trying new methods of manag- 
ing the ſcurvy at ſea, 
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' TfiaT memorable voyage round 
the world, which was no leſs re- 
markable for the variety of fortune 
attending it, than for the, number 
of excellent officers it produced, gave 
you an opportunity of beholding 
this deſtructive diſeaſe rage with un- 
common degrees of violence; hence, 


no doubt, every rational attempt to 


prevent or alleviate the like diſtreſſes 
for the future, muſt neceſſarily en- 
gage Your attention. 


You will now be pleaſed to hear, 
that the experiment which I propoſ- 
ed, has actually been made; and to 
ſee, from the Poſtſcript annexed, 
that it bids fair to anſwer what was 


expected from it. Permit me, there- 
fore, to requeſt the continuance of your 
protection, in order that this ſcheme 
may be ſtill further purſued, ſince 

there 
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D E DIC ATI O N. vii 
there is ſo much reaſon to hope, it 
will end in eſtabliſhing the practice, 
with reſpect to the diſeaſe in queſ- 
tion, on ſuch a ſafe and eaſy plan, 
as will be the means of preſerving 
a moſt important ſet of men. I have 
the honour to be, 


818, 
| Tour moſt oblige d, ; 2 
and moſt obedienc 3 
humble ſervant, 


Dublin, gth June, 
RR 
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THE 


P R E F A e E 


\HE general purpoſe apo: of the 

follo wing Eflays is to ſhew, 
that there is a principle in matter, 
which, hitherto, has not been much 
attended to; and that this principle, 
forming the cement, or bond of 
union, among the inſenſible parti- 
cles, is to be held as the immediate 
cauſe of firmneſs and perfect cohe- 
ſion in thoſe bodies, wherein it enters 
the compoſition, and is to be regard- 
ed as the thing that prevents their 
diſſolution and decay. 
Ir being the author's intention to 
apply this doctrine particularly to 
medicine, he begins his inveſtigation 
by tracing the progreſs of digeſtion, 
and ſhewing that the principle above 


hinted 


/ 
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hinted at, is received into animal bo- 
dies, by the way of the chyliferous 
canals; ; and this makes up the ſubje& 
of the firſt eſſay, and of ſome part of 


the ſecond. 


 Tms point being proved by a 


number of experiments, and illuſtrat- 


ed by ſome practical obſervations, he 
goes on to ſhew, from experiment al- 
ſo, that animal ſubſtances become 


| putrid from the loſs of the above- 


mentioned principle; ſeeing, that pu- 
trefaction is found to ariſe from the 
reſolution and diſunion of the ſeve- 


ral conſtituent particles; and. offers a. 


new theory for explaining the imme- 
diate cauſe of that degree of putre- 
faction, which often takes place in 
the living body. Here an opportu- 
nity is taken of introducing ſome ex- 
periments, in order to determine whe- 
ther or not putrid animal ſubſtances 
are to be regarded as alcaline: and it 
appearing from theſe that ſuch ſub- 

ſtances 
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The 'PREFACE u 
ſtances ate in reality of an alcalint 
nature, and that ſome writers f v 
great note have been miſſed into a 
contraty opinion, probably from ob- 
ſerving that alcalies reſiſt putrefaction ; 
he then proceeds, in the third effay, 
to examine experimentally, the power 
of antiſeptics in general; and finds 
that'this'depends, for the moſt part, 

- on' reſtraining the flight of the ce. 
menting principle. 
1 Ax enquity then commences Gl 
cerhing the power of different things 
to reſtore ſoundneſs and ſweetneſs to 

ſubſtances already putrid; and it is 
ſhewn, likewiſe from experiment, 
that this may be accompliſhed by re- 
ſtoring the cementing principle. 
Tulls naturally leads to a confides' 
ration of the moſt effectual methods 
of curing putrid diſeaſes, which is al- 
ledged to depend greatly on the ap- 
plication of ſuch things as are known 
to be capable of furniſhing a large” 
4 pro- 
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proportion of the principle ſo often 
mentioned; and this is particularly 
exemplified in the cure of the ſea- 
ſcurvy ; a diſeaſe wherein the maſs 
of Avids i is evidently in a ſtate of pu- 
trefaQtion. 

In conſequence of this hypotheſis, 
a propoſal enſues for trying new me- 
thods to prevent or cure the ſcurvy, 
at ſea; and this affords matter for a 
for th eſſay, to which is atmexed a 

accurate account of that moſt 
deltructire diſeaſe, extracted from the 
writings of Joun WoopaLL, an old 
Engliſh ſurgeon, whoſe works' ſeem 
to be but very little known. 

Tut fifth eſſay contains a number 
of miſcellaneous experiments and ob- 
ſervations, all tending to a further 
proof of what had been advanced i in 
the four preceding ones; and, more- 
over, lays down eaſy and expediti- 
ous methods of diſſolving, in water, 
camphor, and all kinds of reſinous 


ſubſtances. 
Tas 
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Tux foundation of the foregoing 
doctrine having been laid near. forty 
years ago, by Ka celebrated Dr. Sad 
and, of late, much improved by Dr, 
BLAcx, (late Profeſſor of Medicine at 
Glaſgow, but now of Chemiſtry at 
Edinburgh) it will be proper ar the 
reader be thoroughly acquainted with 
the Analyſis of Air, in the firſt vo- 
lume of HalLxs's Statics; and with 
the experiments on Magneſia, in the 
ſecond volume of the Edinburgh t Phy- 
ſical and Literary Eſſays; as alſo with 
the experiments. made by. Sir Jonv 
PaiNGLE, and which are 3 be found 
in the Philoſophical Tranſactions, or 
in the Appendix to that learned phy- 
fician's Obſervations on the Diſeaſes 
of the Army; the following papers 
being deſigned as a ſequel to all the 
three writers juſt now mentioned. 
Tun favourable reception of the 
firſt Edition, bas engaged the Author 
to reviſe this in the moſt careful man- 
3 ner, 
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ner, and to make ſuch alterations 
and additions, as he hopes will render 
his labours ftill more acceptable; 

articularly, there is an experiment 
added to thoſe of the ſecond eſſay, 
which may be looked on as conclu- 
ſive with reſpect to the theory of pu- 
trefaction; and there are others add- 
ed to the fifth, in order to illuſtrate 
further the properties of that princi- 
ple, which is the — * of 
the whole performance. 

IN the appendix to the durch FR 
ay, there are ſome extracts of letters, 
and other papers concerning the me- 
thods propoſed for _—_ the Scurvy 
at Sea. 
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The main buſineſs of natural philoſophy is to 
argue from phenomena, without feigning 
hypotheſes, NzwTON, 


ES: 8 TT 
ON THE 


FERMENTATION of ALIMENTARY 
M1xTUREs, &c. 


HE old chemiſts believed, that all 
the true ſpontaneous changes of bo- 
dies, were the effects of fermenta- 
tion; and Boer haade once held the ſame 
opinion *, though he afterwards came to 
reſtrain it within very narrow limits, and 
would ſuffer nothing to be called Fermen- 
tation which did not produce either an ar- 
dent ſpirit, or an acid ; thus entirely con- 
fining it to what are uſually called the vi- 
nous and acetous ſtages, and altogether re- 
jecting the putręfactive, as looking on pu- 
trefaction to be a quite different proceſs, 
and no way allied to fermentation. 
Bur this reſtriction, which was meant 
for the ſake of clearneſs and preciſion, has 


Prælect. Academ. in Sect. 256, 
B rather 
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2 On the FERMENTATION of 
rather introduced confuſion, with regard to 


the term putrefaction. This word, in its 
common acceptation, is always underſtood 


to imply a plain tendency to deſtruction in 


bodies, accompanied with every ſign of 


rottenneſs and offenfiveneſs : and, accord- 
ingly, we often meet with it in writers, in 
this ſenſe, when perhaps, in the very ſame 
page, we ſhall be told, that the aliment is 
prepared for nouriſhing the human body 
by putrefaction; that motion and heat are 
communicated to the fluids by putrefac- 
tion; and that nature throws off morbific 
matter from the conſtitution by the means 
of putrefaction. 

Tux later chemiſts, therefore, who have 
reduced this branch of natural philoſophy 
to a more intelligible and methodical ſyſ- 
tem, than that of the great man juſt now 
mentioned, approach nearer to the ancient 
opinion, and define fermentation to be an 
e nteſtine motion, which ariſing ſpontaneouſ- 
« by among the inſenſible parts of a body, 
* produceth a new diſpoſition, and a different 
* combination of thoſe parts.” 

FROM this definition, it is plain, that a 
great number of the natural changes which 


daily take place in the animal and vegeta- 
ble 


C 
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ALIMENTARY Mixtures. 2 
ble kingdoms, ſhould be looked on as fo 
many modes of fermentation ; and that, in 
particular, the digeſtion of our food ought 
to be regarded as a fermentatory procels. 

Tux experiments already made by Sit 
John Pringle, ſeem ſufficient to convince 
every unbiaſſed reader of the truth of this 
theory; which, if we conſider the matter 
with any degree of attention, we ſhall find 
to be abſolutely neceſſary, in order to bring 
about that new diſpoſition, and that diffe- 
rent com bination, of the inſenſible parts of 
the alimentary ſubſtances, which enable 
the immenſe variety of diſcordant mixtures 
that enter the compoſition of our food, to 
depart ſo far from their original natures as 
to become one mild, ſweet, and nutritious 
fluid; for this demands a great deal more 
than mere mechanical mixture and diſſolu- 
tion, which is the moſt that the common 


theories * of digeſtion extend to; ſince 


they do not ſeem expteſsly to require, nor 


* Here we muſt except Hoffman's theory; for he in- 
fiſts much on the compleat change that the aliment un- 
dergoes in the firſt paſſages; and makes digeition a 
mere fermentatory proceſs ; as may be ſeen at large in 
his chapter de Alimentorum Selutione & Salivæ Ufu, and 
the three ſucceeding ones. 
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indeed ſuppoſe, ſuch an abſolute change 
to be wrought, in the firſt paſſages, on the 


nature of the different kinds of food as 


would enable them to become, ſo ſoon as 
we ſee they do, one and the ſame ſubſtance 
with the body into which they are re- 
ceived. | | 
IT alſo appears pretty plain, from Sir 
John's experiments, that there is ſome- 
what generated, or ſet free, during the 
firſt lage of the fermentation of animal and 
vegetable mixtures, which hath a power 


of correcting putrefaction. But, in order 


to obtain ſtill further proofs concerning 
this particular point, as well as to gain a 
more thorough knowledge of fermentation 


in general, I determined to repeat ſome of 


the doctor's experiments, and to try ſuch 
others as I thought had the greateſt ten- 
dency towards an illuſtration of both. 

To fulfil theſe Intentions, I made up the 
ſix following mixtures 

I. Bread and water, about four ounces. 

2. Bread and boiled mutton, beat up 
thin, with the requiſite quantity of water; 
in all about four ounces. This was called 
the ſimple fermentative mixture. 

3. Four ounces of the ſimple fermenta- 

tive 
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Table J. 


Of ALIMENT 


Mixtures 
of 


(1) Bread 
and water. 


14 


At the end of 6 hours. 


At the end of 22 hours. 


At the end of 30 he 


— 


Shews no ſign of in- 


teſtine motion. 


Still remains perfectly | 


quiet. 


— 


Still at reſt. 


— 


(2) Bread, 
mutton, 
and water. 


( 3) The 
ame,with 
freſh juice 
of lemons. 


(4) The 
ſame, with 
ſpinage. 


(5) The 
ſame, with 
water- 


creſles. 


(6) The 
ame, with 
ſome pu- 
trid ani- 
mal li- 
[quor. 


lin the 


| [ſmell to be perceivable, 
tho' the putrid liquor 
was exceedingly offen- 


Fermentation fairly be- 
gun ; ſmell of the mix- 
ture perfectly ſweet. 


Fermenting now ve 
br iſkly, 1 7 


— —_— 


Briſk ; the ſmell of 
mixture perfectly fi 
and a little pungent 


[n briſk fermentation ; 
1 ſweet ; ſmel] 
of the lemon juſt per- 
ceivable. 


„—ͤ— 


Very briſk; immerſed 
a ſmall bit of putrid 
mutton in this mixture. 


— 


Briſc; no ſmell 1 
perceivable in the b 
putrid mutton, but 


jof the mixture. 


— — 


* 


In briſk fermentation ; 
a heavy kind of ſweetiſh 
ſmell, not unlike that of 
the fenugreek ſeed. 


alittle bir of putrid mut- 
ton in the phial, ſo as not 
to touch the mixture. 


— 4 


E 9 


Very briſk ; ſuſpended 


— 
þ 


Briſk ; no ſmell in 


pr of mutton, but 


of the mixture. 


Motion not ſo briſk as 
in the two laſt, but con- 
ſiderably more ſo than 
Fr mixture ; 
ſmell of the herb but 
barely perceivable. 


Very briſk ; poured half 
an ounce of freſh ox- 
gall into the phial. 


Not ſo briſk as in 
morning; perfectly 


. [[weet. 


Motion greater in this 
phial than in any of the 
others, with a thick 
ſcum and froth on the 


ſurface ; not the leaſt ill 


phials. 


Very briſk; tho” in the 
coldeſt place of all the _ 
(Every one of 
the mixtures were now 
perfectly ſweet, and had 
loſt the peculiar ſmel] 
of the herbs, &c.) 


Briſk and ſweet. 


OO OR 


five when firſt added. 


n 
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5 of 30 hours. At the end af 46 hours] | Aﬀter 54 hours. at the end of 4 days. 
2 125 * — ]A\fournel 

Still at reſt, Still at re. Still at reſt] fee now pe 

* * 4 —_ * 

| EP SRO | | Fermentation appeare 
the ſmell of the Briſ and ſweets much! Ito de now very nes 
re perfectly ſweet froth at top. 1 Briſk and ſweet. over; liquor Pn: 97 boti 
little pungent. to the ſmell and taſte. 

: Still fermenting; the li- | ; I Diſtilled this mixture 
no ſmell now quor clear and ſweet; re- Motion ſtopt; the bitſan almoſt inſipi 
vable in the bit of moved the bit of mutton |of mutton dried and phlegm, with rather 


mutton, but that 
mixture. 


and hung it up to dry, 
it being perfectly ſweet. 


ſweet. 


»inous, than an acid 
taſte, was the produce 


z no ſmell in the 
mutton, but that 
mixture. 


| [to a cool place, and 


Fermentation appeared 
to be almoſt over; li- 
quor clear and ſweet ; 
removed this, and the 
phial with lemon. juice, 


corked them cloſe ; 
hung up the mutton. 


o briſk as in the 


——_—__ 


Motion ſtopt, the bit 


of mutton dried and 
ſweet. 


The ſmell of this mix 
ture, before diſtillation 
was a little inclinable tc 
the cheeſy, and the 
phlegm obtained by di- 
ſtillation had a ſmall de 
gree of pungency, with 
the ſame rancid flavour, 


Liquor clear and ſweet; 
ſtopt the phial well, and: 


ectly |removed it to a coolf Motion ſtopt. © 
_ * place; the mixture taſt- f 
ed a little of the gall. 
* Removed the phial, 
Still in briſk fermenta- and ſtopt it cloſe; fer- 


iſk and ſweet. 


tion, and ſweet, 


mentation now almoſt 
over. 


1 


F 
This mixture was 
ſweet, with the ſenu- 
greek flavour. 


— 
— a * 


XS 


The mixture was now 
upon the turn; a little 
ſournels juſt perceiva- 
ble, 


"To face page 5. 
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f Ari anv Mrxrurns. «| | 
tive mixture, with two \drachaaea Freſh" | | 
lemom jute —-— . | | 
4. Four ounces of the Limplo' ixtu 
beat up with an ounce of ſpinage. ; 
5. Four ounces of the ſimple mixture, 
with an ounce of green water- ereſſes . 
6. Four ounces of the fimple mixture, | 
with two drachms of a very fetid aber, 
that lay about putrid mutton. 
8 Tusk mixtures, being put into pak 
not cloſely ſtopped, were all placed in a 
|» moderate degree of heat *, on the top of | 
a ſand furnace, wherein a retort was at 
| "od, ona proceſs which requiredia at. 
tinual fire for three or four days. FI | 
| In order to have a ſynoptical view of the 
progreſs from time to time, I formed the 
annexed table, No. I. wherein I N 
down the ſeveral appearances, exactly as 
they ſhewed at each examination; but the 
general progreſs of the five mixtures that 
fermented was as follows: 
In three or four hours the inteſtine no- 
tion was evident; and ſoon after all the | 
ſolid part of the mixtures roſe. to the top; 


rn — — 
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* The degree of heat in * ad in ol hb other” | 
experiments of the like ſort, was (as near as could be 
adjuſted) that of the human body, g 
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bubbles of air, and a thick ſcum, formed 
on the ſurface ; a vapour, with ſome de- 
gree of pungency, and which extinguiſhed 
fire, now began to diſcharge itſelf, and the 
peculiar ſmell of the ſeveral ingredients 
having gradually gone off, a ſweetiſh kind 
of flavour, in ſome of the mixtures not un- 
like that of fenugreek ſeed, ſucceeded to 
it; while the motion becoming very briſk, 
little pieces of the ſolid matter every mo- 
ment fell to the bottom of the phials. 
THis inteſtine motion continued for the 
periods expreſſed in the table; and by the 
time that it had ceaſed, the mixtures were 
clear, great ſhare of what formerly floated 
having now fallen down; they were alſo 
perfectly ſweet, and ſuch of them as were 
committed to diſtillation, ſent over a wa- 
ter, or phlegm, with a flight degree of 
pungency, and of the ſame ſweetiſh ſmell 
of the mixtures, excepting one, that had 
a little of the rancid, or cheeſy flavour. 
Tuus we ſee that the appearances, dur- 
ing the time that theſe mixtures were fer- 
menting, are like thoſe which attend the 
working of the ſweet vegetable liquors ; 
and, if fermented together in large quan- 
tities, 
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tities, ſuch mixtures certainly would pro- 
duce a liquor of an intoxicating quality. 

Fon travellers of good credit aſſure us, 
that there are among the great variety of 
Tartar tribes inhabiting the wilds of Sibe- 
ria, ſome who have methods of obtaining 
an intoxicating liquor from milk, which 
is brought to ferment by the admixture of 
ſome putrid animal ſubſtance ; which Sir 
John Pringle finds (and the ſame thing 
may be ſeen in the foregoing table, at 
No. 6) to encreaſe very powerfully the ten- 
dency to fermentation, either in milk, or 
in the common fermentative mixtures. 
And others of theſe northern nations, make 
themſelves drunk with an extraordinary fort 
of liquor, (which, we may well imagine, 
is none of the moſt palatable) made by al- 
lowing fiſh and water to ferment in holes 
dug in the earth, and lined with the bark 
of the birch-tree. 

Hence then it appears, that mixtures 
of animal and vegetable ſubſtances run re- 
gularly through the zZhree ſtages of fermen- 
tation, termed by the chemiſts, the vinous, 
acetous, and putrefattive : but as the terms 
vinous and acetous can, with ſtrict proprie- 
ty, be applied to the fermentation of the 

B 4 {ſweet 
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ſweet vegetable liquors only, it will be 
more clear and comprehenſive, to denomi- 
nate the Zhree ſtages of fermentation, ei- 
ther ſimply, firſt, ſecond, and third; or, 
if it be more agreeable, ſweet, ſour, and 
putrid ; and characteriſe them by their ſe- 
veral products: The irt, or fweet ſtage, 
as yielding a ſweet *, agreeably pungent, 


inebriating liquor, which being diſtilled, | 


gives over an ardent ſpirit, The ſecond, 
or ſour ſtage, as turning the ſubject mani- 
feſtly ſour, and yielding an acid phlegm 
upon diſtillation. And the 7hird, or putrid, 
when the texture of the ſubſtance ferment- 
ed 1s fairly deſtroyed, and having loſt its 
original characters of taſte, colour and 


* Street, as oppoſed to ſour and puirid. In the former 
edition, this matter concerning the drinks of the Tar- 
tar nations, was mentioned as a thing not yet ſufficient- 
ly proved, and therefore it was propoſed, to conſider 


the ſweet ſtage of fermentation as being two-fold; _ . 


yielding, in the firſt inſtance, a ſweet, agreeably pun- 
gent, inebriating liquor, which being diſtilled, gives 
Alcohol ; and in the ſecond, a ſweet liquor which is 
not inebriating, and only a ſweetiſh phlegm on diſtilla- 
tion: But, on inquiry, it is found, that the kinds of 
drink above-mentioned, really are in uſe among thoſe 
people; and that theſe liquors, when diſtilled, yield an 
Ardent Spirit: therefore, the diviſion propoſed was 
unneceſſary. | | 


ſmell 
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ſmell, it becomes fetid, rotten, and offen- 
ſive; and, if committed to diſtillation, 
yields neither an inflammable ſpirit, nor an 
acid; but a ſharp pungent liquor, being a 
ſolution of volatile alcaline ſalt, nearly ſi- 
milar to that ſalt which may be obtained, 
by the force of violent heat, from animal 
ſubſtances, without ſuffering them firſt to 
become putrid &. 

Tux reader, upon looking into the ta- 
ble, will find that there were two little bits 
of putrid mutton put into two of the 
phials, while the mixtures were ferment- 


ing; and that theſe bits of fleſh were ren- 


* When it is ſaid, that a volatile alcali may be ob- 
tained from putrid ſubſtances by diſtillation, it is to 
be remarked, that whoever makes the experiment, muſt 
not ſuffer ſuch ſubſtances to remain too long before they 
are diſtilled, unleſs kept in cloſe veſſels; becauſe the 
volatile alcali, which is the offspring of putrefaction, 
is diſſipated as faſt as it is generated, inſemuch that, at 
length, nothing is left behind but an inſipid water, or 
a ſolid matter, being an earth fimilar to common 
mould, 

And it is in this way, that ſtinking water, after ſome 
time, becomes ſweet ; the volatile alcali, generated by 
the putrefaction of the animal and vegetable ſubſtances 
at firſt contained in the water, being, after a while, 
entirely diſſipated, leaves the remainder without any diſ- 
agreeable ſmell. 

| dered 
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dered ſweet. This was owing to the ac- 
tion of the vapour, ſet free during the fer- 
mentation ; and, as will be ſhewn at large 
in another place, the vapour from the ſweet 
vegetable liquors produceth the very ſame 
effect. 


Ir was found, that the vapour from the 
mixtures agreed like wiſe in another circum- 


ſtance with the Subtile Gas, as it was term- 
ed by the old chemiſts, namely, that of 
extinguiſhing fire; and, I dare ſay, it would 
alſo ſuffocate animals. But notwithſtand- 
ing that this vapour, if applied in large 


quantity to the lungs, might prove ſo very 


pernicious, yet it does not by any means 
follow, that it muſt neceſſarily produce 
the ſame deadly effect, if pent up in the 


bowels : we may be very certain that it 
does not; for if that were to be the caſe, 


people would be in very great danger after 
almoſt every meal they eat, ſince it is evi- 
dent, that the vegetables moſt commonly 
uſed as a part of our food, when mixed, 
either with fleſh, or with the native ani- 


mal juices, actually do raiſe a fermentation 


in the firſt paſſages, which muſt of courſe 
produce a great deal of this active va- 
pour. | 


THERE 
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THERE is not ſufficient ground there- 
fore, for acquieſcing in a theory which 
hath ſometimes been taught, attributing 
the ſudden death of people who had eaten 
largely of fruit, or the like, to the action 
of this ſubtile ſpirit, as ſuppoſing it to be- 
numb and deprive the nerves of all power 
and influence. 

Ir this hypotheſis were not ill founded, 
perſons in theſe circumſtances, who have 
been reſcued from death by the timely ex- 
hibition of an emetic, would not recover 
themſelves ſo immediately as they are 
known to do ; which ſhews that the diſtreſs 
muſt have been occaſioned merely by the 
over diſtenſion of the ſtomach ; for had the 
pernicious vapour once fairly made its dead- 
ly imprefſion, emptying the ſtomach 
would avail but little ; and, if the party. 
recovered at all, it would be but flowly, 
and not without much conſequent relaxa- 
tion, and weakneſs of the paralytic kind “. 

THEREFORE, inſtead of imagining this 
active and ſubtile vapour to be productive 
of any harm in the body, it will appear 


* Vide Beerhaguu Elementa Chemie, tom. ii. p. 180 


& 181, 
hereafter, 
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hereafter, that there are very ſtrong reaſons 
for believing, that it is the grand preſerver 
of animal fluids from putręfaction; that it 
atkempers acrimony, is a principal agent in 
nutrition; and, perhaps, contributes ſome- 
what to animal heat. 


SINCE things of ſuch different natures as 


bread, lemon-juice, ſpinage, and water- 
creſſes, all run with equal facility into fer- 
mentation, we might almoſt venture to 
conclude that any vegetable, when mixed 


with an animal ſubſtance, and furniſhed © 


with the requiſite quantity of water, will 
likewiſe ferment. But to try this matter 
ſill farther, in a few days after going 
through the foregoing experiment, I mix- 
ed up no leſs than twenty-one of this kind 
of mixtures, moſt of them being in quan- 
tity about four ounces ; vt. 

1. Bread and water. 

2. The ſame, with two drachms of 
ſaliva. 

3. Bread and water, with green herbs. 

4. The ſame, with two drachms of 
ſaliva. | | 

5. Flour and water. 

6. The ſame, with two drachms of 
ſaliva, 
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Green herbs and water. 

8, The ſame, with two drachms of 
faliva. 

9. Flour and water, with green herbs. 
(The green herbs were ſpinage, water- 
creſſes, and onions, equal parts, beat up 
together.) 

10. The ſimple fermentative mixture. 
{7. e. Fleſh meat, bread, and water.) 

11. Flour and fleſh meat, with water. 

12. The ſimple mixture, with about an 
ounce of green water- creſſes. 

13. The ſimple mixture, with an ounce 
of ſpinage. 

14. The fimple mixture, with an ounce 
of green onions. 

15. The ſimple modi ſix ounces ; 
lemon-juice, one ounce. 

16. The ſimple mixture, fix ounces ; 
freſh wort, one ounce. 

17. The ſimple mixture, fix ounces ; 
ſtrong ſolution of ſugar, one ounce. 

18. The ſimple mixture, fix ounces ; 
ſtrong ſolution of honey, one ounce. 

19. The ſimple mixture, fix ouncesF 
vinegar, one ounce, 

20. The ſimple mixture, ſix ounces ; | 
brandy, one ounce, 


21. 
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21. A ſimple fermentative mixture, 
made with ſalt beef. 

THEsE mixtures were all made up at 
night, and lay fourteen hours before they 
were placed in a ſand bath, where it was 
intended to have kept up a moderate de- 
gree of heat. 

THEY were all placed i in the ſand at ten 
o'clock in the morning, being then, every 
one of them, perfectly ſweet——_The fire 
was now ordered to be kindled : In fix 
hours I went to ſee how things were going 
on, and was greatly vexed and diſappoint- 

ed to find that the fire, through inatten- 
tion of the ſervant entruſted with the care 
of it, had been made ſo ſtrong that the 
mixtures were all in a much fairer way to 
boil than to ferment. I therefore removed 
the phials from the ſand, and reckoned all 
this as ſo much loſt labour, not expecting, 
after having been ſo much over-heated, 
that they would ferment at all. However, 
in ſix hours more, I again viſited them, 
and finding ſome of the mixtures in mo- 
Yon, I marked down the ſeveral appear- 
ances, exactly oppoſite to each, as may be 
ſeen by looking into the ſecond table, and 


firſt column. 
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BuT as I imagined that the natural 
courſe of the fermentation muſt have been 
diſturbed from the firſt ſetting out, on ac- 
count of the extraordinary heat, I was not 
very ſolicitous about a minute and accurate 
obſervation of the progreſs; more eſpeci- 
ally as I intended to take the trouble of 
mixing up an entirely new ſet. I therefore 
did not go near the place where the phials 
ſtood for two days, leaving them all this 
while in the cold ; but going then to exa- 
mine them, was ſurprized to find that not- 
withſtanding their being unaſſiſted by heat, 
yet moſt of them had fermented, and ſome 
of them were till in motion. I therefore 
minuted down, in the table, the appear- 
ances particularly belonging to each, as 
they ſtand in the ſecond column. 

SooN after this time, I engaged in a 
courſe of experiments, with a view of dif- 
covering the relative quantity of air, ſet 
free from different compounds, and there- 
fore found it unneceſſary to repeat all the 
experiments of the ſecond table, as I had 
once intended ; but at the end of a fort- 
night I went to the Elaboratory, where 
the phials had been left, and found ſome 
of them ſour, ſome putrid, others muſty, 
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and ſome of the mixtures ſtill ſweet; but 
as I had not the table with me, did not 
minute them down particularly. 

Now ſince it appears, that theſe mix- 
tures ferment ſo very readily, even when 
unaſſiſted by heat, how can there be any 
doubt but they muſt run through the ſame 
proceſs when they are received into the 
warm ſtomach, and are put in motion by 
the fermentative power of the faliva ? 
which not only the authorities of Hoffman 
and Boerbaave, but likewiſe the experi- 

ments juſt now recited, ſhew to be poſ- 
ſeſſed of this power in a very eminent de- 
gree ; as may be plainly ſeen by compar- 
ing the numbers 1, 3, 5, and 7, of the 
ſecond table, with the mixtures numbered 
2, 4, 6, and 8, in the ſame table. 

Ox this preſumption the progreſs of di- 
geſtion 1 in the human body may be traced 
in the following manner. 

Tun food, divided by maſtication, and 
mixed with the /a/zva, is fitted for begin- 
ning the inteſtine motion very ſoon after the 
alimentary ſubſtances are received into the 
ſtomach; this motion being raiſed by the 
temperate warmth of the place, perhaps 


by the remains of the former meal, but 
more 
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more certainly by the fermentative power 
of the ſaliva, and gaſtric juice. The firſt 
effect of this motion, is to throw up, to 
the ſurface, the ſolid part * of the alimen= 
tary mixture; which ſoon again ſubfiding, 
the air that buoyed up the ſolid particles 
having eſcaped, the union of theſe is pre- 
ſently deſtroyed, and the whole mixed 
with the digeſtive fluids; this intimate 
mixture being much aſſiſted and complet- 
ed, by the agitation cauſed by the periſtal- 
tic motion, by the alternate preſſure of the 
diaphragm and muſcles of the abdomen, 
and by the continual pulſation of the neigh- 
bouring large blood veſſels. 

Tuus the aliment paſſeth on from the 
ſtomach into the duodenum, and through © - 
the long tract of the ſmaller inteſtines 
where having its original nature entirely 


* Every perſon muſt have perceived, at one time or 
Other, that after a hearty meal, if an eruQation ſhould 
by any means be excited, ſome of the ſolid part of 
what had been taken into the ſtomach comes ,back to- 
wards the mouth, If the meal conſiſted of a mixture 
of animal and vegetable food, it is part of the vegetable 
that always riſes ; which correſponds exactly with the 
appearances in the phials, where I conſtantly obſerved 

the vegetable part of the mixture to riſe firſt. 


S changed, 
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changed, by the admixture of the ide and 
pancreatic juice, but chiefly by the ferment- 
ing motion, which ſtill continues going on, 
the ſeveral kinds of food are all blended 
and mixed together into ane mild, ſweet, 
and whitiſh liquor, now in briſk fermen- 
tation, called che. This chyle, * fo com- 
pounded, is taken-up by millions of little 
abſorbent veſſels, fully charged with the 
ſubtile, active, antiſeptic ſpirit, and con- 
veyed to the receptacle, where, and in the 
thoracic. duff, it is further mixed with 


® That the chyle is a liquor in a ſtate of actual fer- 
mentation may be proved by obſerving the changes that 
happen in milk, which is nothing but chyle, a very 
little animalized. The acidity which milk naturally 
& contracts in a few days, muſt be conſidered as the ef- 
<« fect of a fermenting motion which diſcovers in that 
liquor an acid that was not perceptible before; this, 
& properly ſpeaking, being an acetous fermentation, 
* which the milk paſſeth through in its way to putre- 
faction, which ſoon follows if it be expoſed to a hot 
& air,” Macquer. 

Hence the reaſon why a diet conſiſting entirely of 
milk is ſo apt to create a ſourneſs in the firſt paſſages ; 
for being in actual fermentation when taken into the 
body, if it be not very ſoon carried through the ſmaller 
inteſtines, the ſecond ſtage will come on. And here we 
may perceive the neceſſity that there is for the _ 
and exerciſe of infants at the breaſt, 

great 
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great quantities of mph, and after no ve- 
ry long courſe, is poured into one of the 
large veins in order to communicate its in- 
teſtine motion to the blood, to prevent the 
natural tendency of the fluids to putrefac- 
tion, and to repair the waſte which our 
bodies, every moment of our lives, muſt 
neceſſarily ſuſtain. 

Tux groſs, inſoluble, and fecal parts of 
the aliment being thrown off from ſuch as 
were finer and more nutritious, paſs on to 
the larger inteſtines ; where, at their very 
firſt entrance, they meet with a ſtore of 
four and putrid ferments, lodged in the 
cæcum, which, in a very ſhort time, convert 
the alimentary remains into their own na- 
ture; and thus communicate a degree. of 
| ſharpneſs which muſt ſoon ſtimulate the 
inteſtines to a contraction, that ends in ex- 
pelling theſe uſeleſs and offenſive matters 
out of the body. 

ALL this is to be underſtood of the di- 
geſtive proceſs, as carried on in perſons 
who have the happineſs to enjoy a perfect- 
ly ſound ſtate of health; but in valetudina- 
ry people, of weak and relaxed habits; in 
pregnant women, whoſe ſtomachs, and a 
great ſhare of the ſmaller inteſtines, are 

C 2 thruſt 
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thruſt out of their natural ſituations; and 
in people whoſe inclinations or profeſſions 
oblige them to lead ſedentary lives: the 
food is often detained ſo long in the firſt 
paſſages, as to pals on to the ſecond ſtage of 
alimentary fermentation : and then it pro- 
duceth a moſt auſtere acid, which how- 
ever is exactly in the ſame ſtate with a fo- 
reign acid, for the lacteals will admit none 
of it: It is therefore of neceſſity accumu- 
lated, and proves the cauſe of ſour eruc- 
tations, heart-burning, vomiting, griping, 
or looſeneſs, according to its quantity, 
degree of ſtrength, and place where lodged. 

THis four acrimony, when once eſta- 
bliſhed, is not to be removed without ſome 
difficulty; for ſome of it always lying in 
the firſt paſſages, ſerves as a leaven to act 
on every thing taken into the ſtomach ; 
and thus, hurrying the alimentary mixture 
through the firſt ſtage, and immediately 
bringing on the ſecond, renders the food 
incapable of furniſhing a nutritious chyle, 
as not being thoroughly changed and fer- 
mented, which plainly appears, from the 
paleneſs, and languid diſpoſition of thoſe 
people who are much afflicted with a ſour- 


neſs in the ſtomach. And hence one rea- 


ſon, 
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fon, why exerciſe, eſpecially riding (which 
agitates the viſcera, and prevents the too 
long ſtay of the aliment in the firſt paſſa- 
ges) and the aromatic gums and bitters, 
together with chalybeates, (which pro- 
duce the ſame effect, by their ſtimulating 
and ſtrengthening qualities) prove ſo very 
ſerviceable in all theſe caſes. 

Bur if the aliment, either from its own 
very putreſcent nature, or from its too 
long ſtay within the confines of the ſmaller 
inteſtines, ſhould ever proceed on to the 
third ſtage of fermentation, it will then 
become ſo offenſive as to occaſion imme- 
diate efforts to throw it off, if the quanti- 
ty of putrid matter be in any degree con- 
ſiderable; but if that ſhould not be the 
caſe, it may then remain in the body, and 
gradually inſinuate itſelf into the maſs of 
fluids, until it accumulates to ſuch a height 
as to throw the whole ſyſtem into a con- 
fuſion, which muſt terminate either in the 
concoction and expulſion of the offending 
matter, or in the deſtruction of life : For 
any thing putrid is totally incompatible 
with the perfect well being of an animal 
body; and therefore Putręfaction cannot by 
any means be admitted to a ſhare in the 
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proceſs which is to furniſh this bady with 
nouriſhment and ſupport. 

Tux ſpirit, or vapour, which is ſet 
free from the mixtures during their fer- 
mentation in the firſt paſſages, which en- 
ters the compoſition of the chyle, and with 
that fluid is tranſmitted to the blood, ap- 
pears to be chiefly the Fixed Air of the 
alimentary ſubſtances ; but as this matter 
cannot be fully explained, nor thoroughly 
underſtood, without a knowledge of the 
properties of air, when conſidered as a 
conſtituent principle of bodies, I muſt re- 
ſerve the further illuſtration until it be 
ſhewn what thoſe properties are, 
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May we not, wwith good reaſon, adopt this 
now fixed, now volatile Proteus, among 
the chemical principles, and that a very 

 attive one? | HALES, 
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FIXED AIR. 


HAT great improver of natural 
knowledge, the honourable Mr. 

Boyle, knew from a variety of experiments, 
* that air might be produced by the fer- 
* mentation, corroſion, and diſſolution of 
* bodies; by the boiling of water, and 
* other liquors ; by the mutual actions of 
* bodies upon one another, eſpecially the 
ce ſaline ones; and, laſtly, by the analyſ- 
* ing and reſolving certain ſubſtances ;” * 
but this noble philoſopher ſeems not to 
have known the principal uſe of this air, 
which is ſo intimately mixed with, and 


* Boyle's Works, abridged by Shaw, vol. iii. p. 
1+ ke 


wrought 


...... 


26 On the NATURE and 


wrought into the compoſition of ani- 
mal, vegetable, and mineral bodies. 

IT is therefore to the indefatigable in- 
duſtry of the excellent Dr. Hales, that the 
world is indebted for the diſcovery that 
this elaſtic matter, ſo nearly reſembling 
common air, is the principle which forms 


the cement, or bond of union, between the 


ſeveral conſtituent particles. 

Bur although it is now near forty years 
ſince this truly uſeful philoſopher publiſhed 
the account of his curious experiments, 
and thereby opened a new field in natural 
philoſophy, yet the enquiry hath been but 
little proſecuted; and, excepting the Baron 
de Haller, there is no ſyſtematic writer that 
I know of, either in chemiſtry or phyſiolo- 
gy, Who has given that attention to Dr. 
Hales's diſcoveries which they n 
merit. 

Tx1s celebrated phyſiologiſt indeed hath 
fully adopted the ſyſtem of Hales, and 
holds air to be the vinculum elementorum 
primarium, the true cement which binds 
together the earthy particles of bodies . 

wy +2 
Videtur aer vinculum elementorum primarium 


conſtituere, cum non prius ea elementa a ſe invicem 
diſcedant 
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ALL the other writers ſeem either not 
to know, or not to believe any thing of 
this theory ; ſince ſome of them make 
Phlogiſton the bond of union, others look 
on water as the cementing principle, and 
ſome aſcribe coheſion ſolely to the attrac- 
tion ſubſiſting between the particles of ele- 
mentary earth, | 

AND it is this laſt opinion which is em- 
braced by the learned Gaubius ; but it 


diſcedant quam aer expulſus fuerit. Halleri Elem. Phy. 
ſialogie, tom. i. in capite primo, 

Aeris dotes (in ſanguine ſcil.) nondum ſatis note 
ſunt, Id interim certum eft, ad Gluten pertinere, 
quo omnium firmorum in univerſa Natura Corporum 
elementa cohærent, ut omnino, neque fere metallum, 
neque os, neque lapis, neque teſta, neque Sal diſſolva- 
tur quin aer extricatus prodeat. Ejuſdem, tom. ii. p. 
155. 

In ſicca materie terreum præ aliis cohærentiſſimum 
eſt, atomorum ſyarum in proximos contactus compac- 
tione duritiem daturum vix edomandam niſi aliorum 
interventu molliretur, Hoc principium cohzfionis, 
quietis, inertiæ. Et ipſa glutina, terte quam conti- 
nent ſuam cohærentiam debent. Gaubii Inſtit. Patho- 
lag. Med. ſect. 142 & 143. | 

But iſinglaſs, and other ſubſtances of the like na- 
ture, are deprived of the glutinous quality by quick- 
lime ; the reaſon of which will be laid before the read- 
er in the courſe of theſe Eflays, particularly the fifth. 
. | did 
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did not occur to this very celebrated pro- 
feſſor, that if earth were the only cauſe of 
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cobefion in bodies, there never could be any 
change in their combination For © if all 


the parts of matter were only endued 
with a ſtrongly attracting power, whole 
nature would then immediately become 
one unactive, cohering lump ; where- 
fore it was abſolutely neceſſary, in or- 
der to the actuating and enlivening this 
vaſt maſs of attracting matter, that there 
ſhould be every where intermixed with 
it a due proportion of ſtrongly repelling 
elaſtic particles, which might enliven 
the whole maſs by the inceſſant action 
between them and the attracting Nn. 
cles *“. 


Now the diſtinguiſhing property of the 


earthy- principle is, that it reſiſts the action 
of fire, and remains behind the reſt, after 
they are all raiſed or diſſipated: But it is 
plain, that the principle upon which co- 
heſion immediately depends, is of a volatile or 
Fugitive nature, not fixed and inert, like 
earth ; otherwiſe, the face of this globe 
would be covered with dead bodies ; for 


* Hales's Staticks, vol, i, p. 314. | 
when 
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when once a ſtop is put to the life of either 
animal or vegetable, they become no long- 
er uſeful in the general ſyſtem, as organiz- 
ed bodies; and it is then abſolutely neceſ- 
ſary that their frame ſhould be diſſolved, 
and their elementary particles diſperſed, in 
order to form nouriſhment for thoſe beings 
that yet continue to live. 

IT will appear hereafter, that the opi- 
nions of Hales and Haller are well ground- 
ed; and that the principle which is gene- 
rally known by the name of Fixed Air, is 
the immediate cauſe of coheſion, ſince the 
preſervation of firmneſs and ſoundneſs in 
bodies depends on reſtraining the eſcape of 
this air; for the moment it fies off, and 
reſumes its elafficity, we ſhall ſee that the 
other conſtituent particles, the earthy, the 
ſaline, the oily or inflammable, and the aque- 
ous, being thereby put in motion, imme- | | 
diately begin to exert their ſeveral peculiar 
attractive and repulſive powers, and run | 
into new combinations, which firſt change, 
and at length altogether deſtroy, the tex- | | 
ture of the ſubſtance they formerly com- 
poſed, provided that this ſubſtance con- 
tained in itſelf a ſufficient quantity of 8 
water to allow of the inteſtine motion, | 


by 
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by giving the proper degree of fluidity * ; 
for without fluidity there can be no inteſ- 
tine motion, and without inteſtine motion 


there can be no change of combination; 


fince we ſee that ſuch animal and vegetable 
bodies as are ſuddenly deprived of their 
water, or naturally contain very little, are 
almoſt as durable and unchangeable in their 
textures as minerals. 

THAT this air, which is alledged to be 
the cementing principle, ſhould have the 
property of paſſing, from a repellent elaſtic 
ſtate, to the oppoſite, of non-elaſtic and 


ftrongly attracting, and vice verſa, is not 


eaſily comprehended ; nor indeed could it 
be believed, if the number of experiments; 
which prove it, had not put the matter be- 
yond all manner of doubt: So that the 
fact is as certain as that we breathe air +. 
Tuls, as well as the property of elective 


traction in the minute particles of mat- 
ter, was not unknown to that amazingly- 


* Here we are not to underſtand abſolute fluidity, 
but only ſuch a degree of moiſture and ſoftneſs as will 
allow the ſeveral conſtituent particles to ſhift and change 
their places, 

+ See Hales's Staticks, vol. i. p. 293, and vol. ii. p. 
279 & 281, | 

cCOm- 
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comprehenſive genius, Sir 1/aac Newton * ; 
and it was by purſuing the hint of that 
great man, that Dr. Hales engaged in an 
enquiry which enabled him to eſtabliſh the 
theory aforementioned, and which hath 
been illuſtrated and confirmed, with regard 
to a particular claſs of bodies, by the ex- 
periments of Dr. Black . 

ByT there is ſtill a great deal wanting 
to complete the illuſtration, which demands 
a number of accurate experiments ; more, 
perhaps, than will ſuit the leiſure or incli- 
nations of any one perſon, and therefore 
mult be brought to perfection by the unit- 
ed labours of many. 

W1TH this view, I began a ſet of ex- 
periments, and reſolved to obſerve careful- 
ly the appearances attending the fermenta- 
tion of ſuch mixtures as uſually make up 
pait of our food, and alſo the appearances 
which attend the putrefaction of animal 
ſubſtances; hoping from this branch of 
enquiry to obtain further light concerning 
ſome points of very great importance in 
the animal economy. 


* See Newton's Optics, queſt, 30 & 31. 
+ In his experiments on Mag neſia. 
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To try the relative quantity of air, ſet 
free from different mixtures by fermenta- 
tion, I put into three phials, marked 1, 2, 
and 3, firſt the fimple fermentative mix- 
ture, about three ounces ; ſecondly, a like 
quantity of bread and water ; and the third 


phial had nothing but three ounces of com- 


mon water ; theſe two laſt being deſigned 
as ſtandards. 

THE Phials, as repreſented at B (fig. I.) 
were placed in a tin pan (A) half full of 
water, on little pedeſtals, and covered over 


with cylindrical glaſſes (C) of ſeven inches 


in height, and three in diameter. 

Tux air was then drawn out of the cy- 
lindrical glaſſes, by ſuction through a ſy- 
phon, ſo as to raiſe up the water about 
half way, and then little bits of paper 
were paſted on the fides, to mark the riſe 
of the water. | 

EveRY thing being thus ordered, the 
whole apparatus was placed before a fire, 
at ſuch a diſtance as was ſufficient to keep 
up a moderate degree of heat. 

As the heat began to operate, the vapour 


in each of the 3 expanded itſelf, and 
| forced 
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forced down the water to a certain depth, 
nearly about half an inch; but at the end 
of eight hours, when the mixture of bread 
and fleſh-meat (No. 1) was in briſk fer- 
mentation, the water in its cover was ſunk 
one-third more than in the other two, and 
in twelve hours it was double, being then 
a complete inch from the mark. 

DukiNG the night, the whole became 
cool ; the conſequence of which was, that 
the expanded vapour in the glaſſes 2 and 3 
was found in the morning perfectly con- 
denſed, the water having returned to its 
original height; while the air that had 
been ſet free from the fermenting mixture 


(No. 1) ſtill maintained its elaſticity, keep- 


ing down the water in the cylindrical glaſs 
an inch and two-tenths, 

THE pan was again placed before the 
fire, and at fix in the evening, the water 
ia the glaſs belonging to No. 1. was forced 
down two inches, that in the other two 
half an inch. . 

NexT morning, the vapour being again 
condenſed by the cold during- the night, 
the water ſtood at an inch and a half from 


the mark in the fermenting phial, but in 
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the phials No. 2 and 3, it roſe to the marks 
as before. 

I placed the whole again near the fire, 
and the vapour operated as before. On 
the third morning, the water belonging 
to the phial No. 2 had returned as uſual 
to the original height ; while in the 
other, No. 1, it was ſtill kept down a full 
inch and half, by the force of the extricat- 
cd air. | | 

I now threw out the bread and water 
(from No. 2) and put into the ſame phial 
half an ounce of boiled beef cut ſmall, and 
two ounces of water; and having placed 
it under the cover, and raiſed the water by 
ſuction, as before, I ſet it in the pan along 
with the fermented mixture, which by 


this time had entirely ceaſed from working. 


After ſtanding fix hours in the warmth, no 
claſtic air appeared to have been ſet free 
ſrom the beef, the water being ſunk only 
half an inch. The other phial (No. 1) 
now ſtood exactly at an inch and a half, 
which, allowing half an inch for the expan- 
ſion of the vapour, ſhewed that the mix- 
ture had now been for ſome time in a con- 
dition to abſorb air, as Dr. Hales termed 
it, for at the ſame hour on the day before 
the water was down two inches. 
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ON the fourth morning, when all was 
cool, the fermented mixture was found ſtill 
to keep down the water near an inch, but 
in the glaſs with the beef only the water 
was up to the mark. 

From hence, and from other experi- 
ments *, it ſhould ſeem, that animal ſub- 
ſtances when alone, and the ſubſtance of 
vegetables when alone, do not part with 
their air without ſome reluctance ; but that 
when the two are mixed together, under 
certain conditions, that then an attraction 
begins, which preſently throws off the air 
that ſo cloſely adhered to each of them in a 
ſeparate ſtate ; and this air, in the moment 
of its extrication, reſuming its elaſticity, 
deſtroys the union of the minute particles, 


and, producing an inteſtine motion, to- 


tally changes the nature of the body in 
which it was fixed, by allowing a new diſ- 
poſition, and a different combination, to 
take place. | | 

IT has appeared that the alimentary 
mixtures, though at firſt they throw off a 


* Se No. 1 of the firſt table; and No. 1, 3, 5, and 
7, of the ſecond table; and compare them with thoſe 


mixtures that had either fleſh or ſaliva, 
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conſiderable quantity of elaſtic air, yet af- 
ter ſome time, they ab/orb this air, and a- 


gain reduce it to a non-elaſtic ſtate. 

As the fermentation in the ſtomach muſt 
begin very ſoon after the aliment is receiv- 
ed into it, we may reaſonably conclude, 
that the alimentary mixture will alſo begin 


to ab/orb much ſooner in the bowels than 


it appeared to do in the phial; and thus 
the elaſtic air, which is ſet free from the 
food, will, in great meaſure, return tc a 
fixed, or non-elaſtic ſtate, before the chyle 
enters the lacteals *. 


* « Since we find ſuch great quantities of elaſtic air 
generated in the ſolution of animal and vegetable 
& ſubſtances, it muſt needs be, that a good deal does 
& conſtantly ariſe from the diſſolving of the aliments 
«in the ſtomach and bowels, which diſſolution it great- 
& ly promotes; ſome of which may, very probably, be 
„ reſorbed again by the fumes which ariſe with 
& them. Thus we ſee, that the variety of mixtures 
« in the ſtomach appear ſometimes to generate, and 
« ſometimes to abſorb air. In a true kindly digeſtion, 
6 the generating power exceeds the abſorbing power 


ec but a little; but whenever the digeſtion deviates in 


« ſome degree from this natural ſtate, to generate a 
greater proportion of elaſtic air, then are we troubled 
« more or leſs with diſtending flatuſes.“ Hales's Stat. 
vol, i. p. 309. 


IT 
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Ir has been imagined by a very inge- 
nious gentleman *, that the alimentary 
ſubſtances carry their fixed air into the 
blood, without its ever having been extri- 
cated, or thrown off into an elaſtic ſtate, 
during digeſtion; but this is to ſuppoſe, 
that theſe ſubſtances are never thoroughly 
broken, nor ſuffer any change of combina- 
tion, from the action of the digeſtive or- 
gans; a ſuppoſition which cannot by any 
means be allowed ; it being demonſtrable 
(as I humbly apprehend) that the food is 
intirely broken, and its original nature to- 
tally changed, while it is paſſing through 


the alimentary canal. 
n £. 


IxTo the ſame three phials which were 
made uſe of in the foregoing experiment I 
put, firſt, the ſimple fermentative mix- 
ture; 2, the ſame, with one-third freſh 


+ Dr. Black, In his Diſſertatio Med. Inaug. De Hu- 
more acids a Cibis orto, he is ſo far from believing that 
the aliment naturally ferments in the ſtomach, that he 
looks on ſuch fermentation, when it does happen, to 
be the cauſe of many, and thoſe very dangerous diſeaſes, 
See p. 8 and 9 of the The above-mentioned, | 
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lemon: juice; 3, the ſame, with one-third 
claret. | 

THE phials were all placed in the pan as 
before, and the water drawn out by ſuc- 
tion. The phial, No. 1, preſently began 
the motion, the ſolid part all riſing to the 
top; and as it fermented, I found that 
more air was extricated than there had been 


from No. 1, of the preceding experiment, 


which I aſcribed to the tenderneſs of the 
mutton which was uſed in this preſent 


mixture, as having been longer kept than 
| ſome beef that I had mixed up for the for- 


mer trial, | 
No. 3, with the claret, did not begin 


to move until it had ſtood 24 hours; and 


No. 2, with the lemon-juice, after remain- 
ing thirty-ſix hours, ſhewed no ſigns of 
motion at all; ſo that here the proportion 
of lemon-juice was too great; and it ap- 
pears to have acted as a pure acid, which, 
as well as fermented liquors, is found to 
reſtrain the alimentary fermentation. 


EXPERIMENT z. 


Ar the end of thirty-ſix hours, I threw 
out theſe mixtures, and filled the phials a- 
gain, with, 1, the ſimple fermentative 

mixture, 


PROPERTIES of FIX ED AlR. 39 


mixture, and an ounce of green herbs; 
{viz. onions, water-creſſes, and garden- 
creſſes, aa p. &.) 2. The fermentative 
mixture, with an ounce of lemon-juice and 
half an ounce of /aliva; 3. The mixture, 
with two drachms of very ſtrong rum. 
THE mixture, No. 2, with the lemon» 
juice and alva, began to ferment imme- 
diately ; and, before two hours were expir- 
ed, all the ſolid ingredients had riſen ; 
No 1 began ſoon after; but it was not 
till after ten hours, that the mixture with 
the rum ſhewed any figns of motion. 
HERE we have another ſtrong inſtance 
of the fermentative power of the /a/rva, 
which being compared with thoſe in the 
ſecond table, plainly ſhew that Boerhaave 
and Hofman were both in the right, when 
they aſcribed this quality to that fluid. 
WxreN the mixture with the lemon- 
juice had ceaſed from working, I dropt Li- 
xivium Tartari into ſome of the liquor, but 
not the leaſt ebullition enſued, which 
ſhews, how entirely the fermenting mo- 
tion changes the nature of the ſubſtance 
fermented; for here was one-third of this 
mixture, a ſharp acid liquor, which would 
have efferveſced violently before the fer- 
D 4 mentation 
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mentation began; and hence we may con- 
clude, that acids, even independant of 
their mixture and dilution by the native 
animal juices, muſt be neutralized by the 
mere force of fermentation in the firſt paſ- 
ſages, if the digeſtion proceeds as it ought 
to do. | | 

In the mixture with the herbs, the 
ſmell of the onion was ſtill very ſtrong, 
even after the fermentation was over ; 
which agrees with what every body mult 
have perceived with regard to the fermen- 
tation of things of this ſort in the ſtomach ; 
ſome of this tribe, ſuch as garlick, retain 
their peculiar ſmell, even after they have 
undergone ſo much of the action of 
the body, as to become perſpirable mat- 
ter. | 

ALTHOUGH the mixture with the rum 
was the lateſt in beginning, yet, after the 
motion began, it was more briſk, and fi- 
niſhed its career ſooner, than either of the 
other two phials ; but not above half the 
quantity of air was extricated that there 
was from the ſimple mixture, No. 1, of 


the foregoing experiment. 
EX. 
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EXPERIMENT 4. 


Two of the phials were placed in the 
pan, and covered with the glaſſes; one 
having two ounces of a caudle, made of 
oaten gruel, Liſbon white- wine, and ſugar, - 
with a little lemon- juice; and the other, 
the ſame quantity of the caudle, and two 
drachms of ſaliva. 

Tux phial which had the /a/rva, began 
the fermenting motion immediately, but 
it never became briſk, and in about 14 
hours intirely ceaſed ; a ſmall quantity of 
air was extricated at firſt, but the mixture 
ſoon went on to the abſorbent ſtate, for by 
the time that the fermentation had ceaſed, 
the water in the cylindrical glaſs was raifed 
half an inch above the mark. 

Tux other phial without the /a/zva never 
ſhewed any ſigns of motion. 


EAPTERIMEMNT .c 


I filled the three phials, 1, with juice 
of turnips alone; 2, the ſame juice, with 
two drachms of /a/iva; and, 3, bread and 
water, with two drachms of /a/zva, and as 
much ſpirit of vitriol as gave the mixture a 
conſiderable degree of ſharpneſs, and made 
it efferveſce ſmartly upon dropping in c 


of tartar. Tue 
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Tur phial No. 2, with the /a/iva, began 


to ſhew ſigns of motion immediately; 
and, in five or fix hours, the fimple turnip 
Juice was likewiſe in motion, and both the 
one and the other fermented very briſkly. 
BuT No. 3, though it ſhewed figns of 


motion very early, never became briſk ; ſo 


much had the acid deſtroyed the fermen- 
tative power of the ſaliva. However, what 
little motion it did undergo, ſo far altered 
the ſtate of the acid, that it would not ef- 
terveſce, upon adding the fixed alkali, 


SE  ERIMENT_S 


InTo one of the phials I put three 
ounces of the ſimple fermentative mixture, 
and a drachm of the cortex in powder ; 
Into the ſecond phial I put the ſame quan- 
tity of the mixture, and a drachm of car- 
raway-ſeeds in powder; the third had no- 
thing but three ounces of the mixture, to 
ſerve as a ſtandard to the other two. 

THe phial with the Sar began to ſhew 
ſigns of motion as ſoon as it became warm, 
and the other, with the ſeeds, in two 
hours after; the ſimple mixture was not 
in motion till three hours later. | 

Tu cortex fermented very briſkly, as 


did 
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did alſo the carraway- ſeeds; but there was 
at leaſt one half more air extricated from 
the latter than from the former, which 
ſhews that many of the carminatives may 
generate air in the bowels as well as expel 
it: And if theſe things were given in large 
doſes, we might account for their action, 
by ſaying, that it is the ſudden extrication 
of their air which ſtimulates the muſcular 
coat of the ſtomach, and enables it to 
throw off the offending flatus. 

Bur as they are always given, and in- 
deed can only be taken in ſmall quantities, 
it is upon the hot oil with which theſe a- 
romatic ſubſtances abound, that their car- 
minative virtue depends : for we ſee that 
ardent ſpirits, which neither contain much 
air themſelves *, nor facilitate the extrica- 
tion thereof from any thing they are mixed 
with, are yet very powerful carminatives, 
which muſt therefore be owing ſolely tc to 
their power as ſtimulants. 


EXPERIMENT 5. 


I nap, on a former occaſion, made up 
mixtures with ſugar, wort, and honey, but 


2 1 found very little air in 54 cubick inches of 
& brandy.” Hales's Stat. vol. i. p. 181. 


as 
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as the progreſs of that experiment was in- 
terrupted, I reſolved to repeat it. 

THREE mixtures were made accord- 
ingly : 

1. Of boiled mutton (without any bread) 
3's, water 3ij, and freſh wort, or infuſion 
of malt, 3. 

2. The ſame quantity of mutton and 
water, with two ounces of a ſtrong ſolu- 
tion of brown ſugar (about four to one). 

3. The like quantity of mutton and wa- 
ter, with two ounces of ſtrong ſolution of 
honey. 

THzsEt phials were not placed in the 
pan, as in the foregoing experiments, but 
ſtood in a ſand bath, heated by a lamp. 

Tur mixture, No. 1, with the wort, 
was the firſt that began the fermenting 
motion, and that very early, in leſs than 
an hour after the phial became warm; 
the ſugar began next, about two hours la- 
ter; but the honey was not in motion 
until it had ſtood above eight hours. 

I FREQUENTLY ſhook all theſe mixtures, 
and found the fermentation greatly accele- 
rated thereby. 

Tuus it appears that honey is not ſo fer- 


- mentable when mixed with animal ſub- 
ſtances, 
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ſtances, as ſugar; nor ſugar ſo prone to 
fermentation as the common infuſion of 
malt ; and perhaps thoſe diſturbances in the 
bowels, which are often obſerved in people 
of delicate and very irritable conſtitutions, 
after the uſe of honey, are occaſioned by 
this refractory quality, ſince it may lie a 
conſiderable time undiſſolved in the ſto- 
mach, and there act as a ſtimulating ſalt. 

UPon the ſame principle, this may guide 
us in directing ſugar and honey in the diet 
of ſick perſons: Where the nature of a 
diſeaſe requires a diet of the moſt eafily 
fermentable kind, ſugar muſt be preferable _ 
to honey; unleſs ſomewhat of a laxative 
nature be likewiſe demanded, when honey, 
unleſs the patient has a peculiar diſlike to 
it, will have the advantage. 


SAPERIMEMNSESS. 


WauiLE theſe mixtures were in fermen- 
tation, I ſuſpended a little thin bit of very 
putrid mutton in the neck of the phial 
with the wort, and left it there during the 
night; in the morning it was found to 
have loſt the putrid ſtench, having now no 
ſmell but that of the mixture. 


E X- 
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EXPERIMENT 9. 


I ALso fixed one extremity of a bended 
glaſs tube into the neck of the phial with 
the ſugar, and the other into a little bottle 
containing a drachm, or thereabouts, of 
the ſpirit of /al ammoniac made with quick- 


lime (as repreſented in the third figure). 


After they had remained in this ſituation 
twenty-four hours, I ſeparated the phials, 
and dropping in ſpirit of vitriol on the 


volatile alkali, found it efferveſce very 
ſmartly. 


AFTERWARDS, I transferred the air 
from a ſimple fermenting mixture i. e. 
bread, fleſh meat, and water) into the 
ſame cauſtic volatile alkali ; as I did like- 
wiſe from melaſſes waſh * in fermentation, 
and from a mixture of cortex and putrid 
bile, which fermented briſkly, and fweet- 
enced the putrid gall, all with equal ſucceſs; 
in every one of theſe inſtances the ſpirit of 


ſal ammoniac efferveſcing very ſmartly, after 


* Melaſies waſh, as it is termed by the diſtillers, is a 


liquor brewed from melaſſes and water, and afterwards 


fermented by the means of yeaſt; in order to diſtil, and 


make what are uſually called ſugar-houſe ſpirits. 


having 
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having been ſupplied with air from the ſub- 


ſtances in fermentation. 
Wuicn ſhews, that the air ſet free dur- 
ing the fermentatory proceſs, although it 


reſumes its elaſticity immediately on being 


thrown off, is yet capable of returning 
inſtantly to a fixed ſtate, provided it meets 
with any ſubſtance 1 hath the power 
to receive it. 

Bur here I find that 1 have been pro- 
ceeding rather too faſt, unleſs the reader 


ſhould hapen to be perfectly well acquainted 


with Dr. Black's very ingenious paper on 
the magne/ia : if he is, I ſhall be under- 
ſtood ; if not, I ſhall appear to have 
talked in a language altogether unintelli- 
gible. 

IT is ſufficiently known, that the volatile 
alcaline ſpirits, when made by the admix- 
ture of quick-/ime in the diſtillation (which 
they for the moſt part are, in order to ren- 
der them more pungent) de not efferveſce 
upon the addition of an acid ; and that no 
ſalt, in a concrete form, ever riſes when 
the proceſs is carried on in this manner. 

Bur it was never well underſtood what 
occaſioned theſe peculiarities, until Dr. 
Black publiſhed his experiments, 


FRO 
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FRoM theſe it appears very plainly, that 
calcareous earths have a ſtrong degree of 
affinity with fixed air, and in their natural 
ſtate abound with it; that by calcination 
they are deprived of their air, and on ac- 
count of this deprivation, acquire a high 
degree of cauſticity, and become ſoluble in 
water; and that, on the other hand, this 
cauſticity is deſtroyed, and the quick-lime 
rendered mild, and inſoluble, by reftoring its 


fixed air. 
Now crude Jal ammoniac is a eicbins⸗ 


tion of the marine acid with the volatile 
alcali; but it naturally contains no fixed 
air. Quick-lime, therefore, when joined 
with /a/ ammoniac, in order to make the 
volatile ſpirit, detains the acid of the crude 
falt, and ſuffers nothing but the volatile al- 
cali to riſe along with the phlegm in the 
diſtillation : But this ſpirit, fo raiſed, hav- 
ing no fixed air in its compoſition, cannot 
efferveſce upon the addition of an acid; 
for efferveſcence depends on the fixed air 
of the mixture flying off, and reſuming its 
claſticity, while the acid and alcaline par- 
ticles are ruſhing into cloſe union *; nei- 


* Vide Bzerhaav. Element. Chemie, tom. i. p. 531, 


£7 tom, ii. p. 298. 
3 ther 


matter 
it to f. 
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ther can the particles of the volatile ſalt 
run together, and form chryſtals, becauſe 
air is the bond of union in this ſalt. But 
when chalk or fixed alcaline ſalts are uſed in 
the diſtillation, theſe ſubſtances, being re- 
plete with fixed arr, ſend over ſome of it 
along with the volatile alcali ; and this air 
renders the ſpirit mild and efferveſcent, 
and enables the ſalt to put on the concrete 
form. 

NEUMAN imagined, that“ perhaps 
te the quick-lime abſorbs, and detains the 
tt earthy matter, which is the baſis of the 
* volatile ſalt, and on which its ſolid form 
and its efferveſcence with acids depend.” 
And he relates, that on keeping ſpirit of 
« fal ammoniac, made with quick-lime, 
« for ten years, it loſt almoſt all its volati- 
« lity and ſubtility, and in this ſtate ef- 


« ferveſced ſtrongly *. 
Bur 


* Neuman's Chemiſtry by Lewis, p. 223. — Du Hamel's 
theory is, that when ſal ammoniac is diſtilled with 
chalk, or fixed alcaline ſalts, ſome portion of earthy 
matter comes over with the volatile alcali, and enables 
it to form a concrete ſalt ; whereas, when quick lime 
is uſed, no earthy matter riſes in the diſtillation; though 
it does not appear why the earthy matter ſuould not riſe 


as readily from quick-lime, as from chalk or fixed al- 
E call. 


„„ „4„« —ͤ—— 
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Bur there is not the leaſt occaſion for 
waiting ſo long to produce this change in 
the nature of the cauſtic volatile alcali, ſince 
it may at any time be brought about in ten 
minutes by transferring the air from ſome 
other ſubſtance into the 7on-efferveſcent 
ſpirit; as any one may eaſily ſatisfy himſelf 


by the following exceedingly pretty and 


conclufive experiment, which 1s the con- 
trivance of Dr. Black, and communicated 
by him to my very ingenious friend Dr. 
Francis Hutcheſon, lecturer of chemiſtry, 
in the univerſify of Dublin. 

Pu a ſmall quantity of the volatile ſpi- 
rit made with quick- -lime into the little 
phial marked A, in figure 2, and fix cloſe- 
ly into its neck, ſo as that no air may 
eſcape, one leg of the bended glaſs tube 


() and inſert the other, and likewiſe lute 


Cali, He likewiſe adds, that as lime has the property of 
detaining groſs oily matter, it keeps down the groſs part 
of the volatile alcali, which is of an oily nature, and lets 
only the more ſubtile part come over with the phlegm 
in the diſtillation z and hence, the ſpirit made with 
quick-Jime becomes ſo much more pungent and volae 
tile. 

See the 2d & za memoir on fa! ammoniac in Mem. 
de' Acad. Royale des Sciences, for the year 1735. 
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it well, into the mouth of a larger phial 
(C) into which ſome alcaline ſalt hath been 
previouſly put. This phial muſt have a 
little hole drilled in the upper part of it, 
as at D, that through this aperture, and by 
means of the ſmall glaſs funnel (E) an acid 
may be gradually dropt in. 

TrixGs being thus fixed, pour in ſpirit 
of vitriol, or any other acid, that an effer- 
veſcence may enſue ; and while that is go- 
ing on, the little hole (at D) is to be ſtopt 
occaſionally, in order to force over the ex- 
tricated air into the phial A. An ounce of 
alcaline ſalt expended in this manner will 
ſerve to ſupply a like quantity of cauſtic al- 
caline ſpirit with a ſufficiency of air to 
make it efferveſce very ſmartly, when the 
phials are ſeparated, and an acid dropt into 
the one which contains the (before) non- 


Ferveſcent ſpirit. 
EXPERIMENT 10. 


| Many of the preceding experiments 
have ſhewn in the ſtrongeſt light, the fer- 
mentative power of the /a//va : I determin- 
ed, however, to try it once more, and to 
compare it with the ile, in regard to this 
quality. 
E 2 I THERE- 
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I THEREFORE mixed an ounce and half 
of bread and water, beat up thin, with 
half an ounce of ſaliva and the tame 
quantity of bread and water, with half an 
ounce of ox-gall. 

Tux firſt mixture ſhewed figns of mo- 


tion from the very beginning, and, in leſs 


than an hour after it became warm, the 
motion was briſk; the ſecond, with the 
gall, was not ſo ſoon in motion, it being 
three hours before the bread had all fairly 
riſen to the ſurface ; but the fermentation 
continued twice as long, and the motion 
was more briſk than in the mixture with 
the /a/rva. | 
AND thus it appears very plain that the 


| bile has a power, like other animal fluids, 


to raiſe a fermentation, when mixed with 
vegetable ſubſtances. 


SEEXTERIMENT 15, 


Two drachms of boiled mutton, perfect- 
ly ſweet, were beat up with an ounce of 
water, and put into one phial; the ſame 
quantity of the mutton beat up with half an 

ounce of ſa/rva, and as much water, were 
put into another phial ; and both of them 
left in the common temperature of the 

alr, 
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air, which was cool for the ſeaſon (begin- 


ning of June) the thermometer being 
at 60. 

Ix thirty-ſix hours, the contents of the 
firſt phial became putrid; the other, which 
had the ſaliva, remained ſweet for forty- 
eight hours ; but both of them fermented ; 
that is to ſay, an inteſtine motion took 
place, the ſolid part all roſe to the ſurface, 
and bubbles of air repeatedly formed, and 
continued diſcharging themſelves, for ſe- 
veral hours before any putrid ſmell was 
perceivable. 


EAPERIMENE 


A DRACHM of boiled mutton, perfectly 
ſweet, beat up with an ounce of water, 
was put into one phial ; the ſame mixture 
was put into another, and a bit of thread 
being dipt in ſome putrid liquor which lay 
about rotten beef, about the tenth part of 
an inch of this thread was cut off, and 
thrown into the phial. 

In twenty-four hours, the contents of 
the ſecond phial, after undergoing the in- 
teſtine motion, were found putrid ; the 
firſt did not betray the leaſt putrid ſmell 
until it had ſtood twelve hours longer. 

E 3 I RE- 
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I REPEATED this with 3e, and found 
the phial into which I had put the bit of 
putrid thread began to ſmell ſeveral hours 
ſooner than the other, which contained 
bile and water only. 

THrese experiments confirm the eigh- 
teenth of Sir 7% Pringle's, and plainly 
ſhew, that bodies in a ſtate of putrefaction 
are exciting ferments to ſuch as are ſweet, 


EXPERIMENT 13. 


IT has appeared from the ſixth of theſe. 


experiments, that the cortex ferments very 
readily when joined with a mixture of ani- 
mal and vegetable matters, and even ſeems 
to promote that fermentation ; but I was 
deſirous to know how it would operate 
when joined only to the ſaliva. 

W1rTH this view, I mixed up a drachm 
of the bark in powder with half an ounce 
of ſaliva, and as much water. At firſt, 
there did appear ſome ſigns of motion, 
but they preſently went off, and at the end 
of eighteen hours I found the mixture per- 
fectly at reſt, notwithſtanding it had ſtood 
the firſt ſix hours of this time in a mode- 
rate degree of heat; for the laſt twelve, 


indeed, it had been ſuffercd to cool. 
| | I now 
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I Now added half an ounce of ox-gall ; 
but no motion enſued till twenty hours 
more were elapſed : Then I found the ſolid 
part getting up to the ſurface, and the air- 
bubbles collecting and diſcharging ; but it 
is to be obſerved that the phial, all this 
while, remained in the cold. 

FinDING the motion begun, I placed 
the mixture in a moderate degree of heat, 
and then the fermentation became ex- 
tremely briſk, and continued ſo for twen- 
ty-four hours, throwing off great quanti- 
ties of air; after which it ceaſed, owing, 
as I conjectured, to the frequent agitation 
of the phial, which, as hath been before 
obſerved, conſiderably haſtens and ſhortens 
the periods of this kind of fermentation. 


EXPERIMENT 14. 


In order to cloſe this ſeries of experi- 
ments, I thought it would not be impro- 
per to try the ſeveral common farimacea, 
and to compare them with each other, in 
regard to their reſpeCtive fermentative qua- 
lities; as this might be of uſe in de- 
termining which of them are eaſieſt of di- 


geſtion. 
E 4 Having 
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Having made up four mixtures, of 
wheat, barley, oats, and rice, all previ- 
ouſly freed from their outward ſhells or 
huſks, and well- boiled, ſo as to burſt the 
grain, and beat up with the uſual propor- 
tion of water and fleſh meat , they were 
then ſeverally put into phials, and placed 
in a moderate degree of heat, about twelve 
hours after they were firſt mixed. 

I was not eaſy to ſay whether the rice 
or the barley began firſt, for both of them 
were in briſk motion by the time that they 
had ſtood an hour in the warmth ; the 
mixture with the oats was not in motion 
till about four hours after it became warm, 
and the one with the wheat was three or 
four hours later than it. 

Thx all fermented very briſkly, and 
being often agitated, ran through their 
firſt ſtage in about forty-eight hours. 

Thus we may infer, that crude barley + 
and rice will prove light and eaſily digeſti- 
ble food ; oats next to them ; and wheat 
the moſt ſtubborn and indigeſtible of all. 
But at the ſame time we ſee, that this pro- 


* Boiled veal was uſed in this experiment. 
+ The barley here uſed was what is commonly 
termed pearl- barley. 


perty 
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erty in wheat renders it by much the 
fitteſt of all the Farinacea for the making 
of bread; as it appears to have firmneſs 
ſufficient to enable it to bear ſome degree 
of fermentation in the baking, and yet re- 
tain enough of its ſubſtance to undergo the 
alimentary fermentation afterwards in the 
body. 

By this time, I had ſufficiently ſatisfied 
myſelf with reſpect to the manner in which 
digeſtion is carried on in the human body ; 
being now fully convinced that it is nei- 
ther more nor leſs than a true fermentato- 
ry proceſs : For if we conſider the end of 
digeſtion, which is thoroughly to change, 
ſeparate, and reſolve into their conſtituent 
particles, the different ſubſtances on which 
we feed; and ſince we ſee that all mixtures 
of animal and vegetable ſubſtances, if fur- 
niſhed with the requiſite quantity of water, 
and kept in the proper degree of heat *, 
naturally and ſpontaneouſly run into fer- 
mentation, without the aſſiſtance of any 
exciting ferment, how is it poſſible to think 
otherwiſe, than that the ſame kind of mix- 


Even heat, we find, is not always neceſſary ; fo 
prone are many of this ſort of mixtures to ferment, 


tures 


| 
[ . 
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tures muſt ferment in the body, when at 
their very firſt entrance they meet with a 
fluid, which, even if their own natures 
were averſe from fermentation, would 
immediately bring it on? And as they paſs 
farther on, into the ſemach and duodenum, 
they ſtill meet with more fluids, endued 
with the ſame power, in an equal, or per- 
haps ſuperior degree : Can it be imagined 
then, that theſe ſubſtances, when fo cir- 
cumſtanced, will not undergo the changes 
natural to them? and that a fermenting 
motion will not inſtantly commence, and 
continue ſo long as they remain in a place 
where they are free to act, uninfluenced by 
any more powerful ferment; that is to 
ſay, ſo long as they remain within the 


confines of the ſmaller inteſtines ? But ſoon 


after the valve of the colon is paſſed, and 
that the alimentary mixture, which as yet 
is only in its i ſtage, comes into contact 
with the acido-putręfactive contents of the 
larger inteſtines, then is its ſweetneſs de- 
ſtroyed, and it proceeds on to the ſecond 
and third ſtages, and thereby acquires a 
degree of ſharpneſs and corruption *, 


It is to be obſerved, however, that the putrefaction 


of the faces alvine is of a peculiar kind; and is never, 
CX= - 


excep 
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which is now become as neceſſary as it 
was that the ſweetneſs ſhould continus 
while the food remained in the firſt paſ- 
ſages. 


EXPERIMENT 15. 


A Dracnm of ſalt of wormwood being 
put into one of the cylindrical glaſſes de- 
ſcribed in page 34, and which was uſed to 
cover the phials, and an ounce, or there- 
abouts, of juice of lemons, being poured 
on the ſalt, the mouth of the glaſs was 
ſtopt, while the ebullition continued, in 
order to confine the air which was extri- 
cated from the mixture. 

Wurn the efferveſcence ceaſed, a live 
ſparrow was thrown into the glaſs, and in 
leſs than half a minute expired. 

THus we ſee that the air which is extri- 
cated from bodies by efferveſcence, as well 
as that which is ſet free in the firſt ſtage of 
fermentation, and conſtitutes the gas A- 
veſire, hath the deleterious quality of ſuf- 


focating animals, 


excepting in ſome morbid caſes, ſo complete as to 
furniſh a volatile alcali, on being committed to diſtil- 
lation. 


Bur 
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Bur / abſynthi, and ſuccus limonum, 
are often given during the ebullition, and, 
T believe, there can be no inſtance ſhewn 
of any perſon's being deſtroyed by it, not- 
withſtanding what we have juſt now ſeen 
in regard to the ſparrow which was ſuffo- 
cated by the vapour ariſing from ſuch a 
mixture; therefore, the action of this ex- 


tricated or factitious air is very different, 


when applied direciiy to the lungs, and 
vhen pent up in the bowels of a living ani- 
mal. 

Tux fear which the phy/iologi/ts conceiv- 
ed of this deleterious quality in the /ubzile 
gas, and their not well knowing how to 
diſpoſe of the great quantities of air which 
muſt neceſſarily be thrown off, if the ali- 
ment were ſuppoſed to ferment, ſeem to 
have been the chief obſtacles that prevent- 
ed them from embracing the doctrine of 
alimentary fermentation. 

Bur it ſeems now proved, that we have 
nothing to apprehend with regard to the 
firſt; and in reſpect of the latter objection, 
the experiments above recited, plainly 
ſhew, that the air which is ſet free, either 
from a fermenting, or from an efferveſcent 


mixture. although it be at firſt truly e/affrc, 
yet 
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yet is of ſuch a ſurprizing nature as to be 
capable of returning to a fixed, or nen-elaſtic 
ate, the moment it meets with any abſor- 
bent body that has power to receive it. 
AND if we conſider that this air, which 
is extricated from the food, has the whole 
extent of the alimentary canal to ſpread and 
diffuſe itſelf through, we ſhall find that it 
never can create any uneaſineſs , except- 
ing when ſome acrimonious matter, or 
other ſtimulus though more remote (as in 
eric, byſteric, and nephritic caſes) occa- 
ſions a ſpaſmodic conſtriction in ſome part 


In habits where the whole ſyſtem of living ſolids 
is too much relaxed, whether from intemperance, pro- 
fuſe evacuations, or previous diſeaſe, the muſcular fi- 
bres of the ſtomach are apt to yield too freely to the 
elaſtic vapour, which is thrown off in the commence- 
ment of the digeſtive proceſs, which muſt neceſſarily 
bring on immediate diſtreſs, from the over-diftenſion 
thus created; but the parties thus afflicted generally 
have recourſe to a ſpeedy, though otherwiſe dangerous, 
remedy, ſpirituous liquors : Drams, when ſwallowed 
ſoon after the meal, not only encreaſe the muſcular 
power of the ſtomach, but alſo retard the alimentary 
fermentation, and thereby give time, before it be far 
advanced, or that much air is ſet free, for the food to 
paſs on into the inteſtines, where the elaſtic vapour 
having ſo much more room to diffuſe itſelf, no uneaſi- 
neſs or oppreſſion will enſue. 
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of the tube, and prevents thereby the free 
and equable diffuſion of the elaſtic vapour. 

O the contrary, the uſual, natural, and 
gentle degree of diſtenſion is of the greateſt 


importance to the animal economy ; for it 


ſtimulates the muſcular coats of the ſto- 
mach and inteſtines, and thereby excites, 
and keeps up, their periſtaltic motion, and 
enables the /aFeal, and other minute veſlels, 


to abſorb freely; neither of which (the 


motion nor abſorption) could be well car- 
ried on, if the ſides of this long canal had 
been ſuffered to collapſe *. 


* When all the viſcera of the abdomen are compreſ- 
ſed by the deſcent of the diaphragm during inſpiration, 
the chyle contained in the lacteal veins is puſhed on to- 
wards the receptacle, becauſe the valves of theſe veins 
will not allow it to return back into the inteſtines. 
Hence, that portion of the lacteal, which lies between 
the firſt valve, and the orifice that opens into the inteſ- 
tine, will be intirely emptied ; but the moment the dia- 


phragm aſcends in expiration, and the preſſure is taken 


off from the contents of the lower belly, the elaſtic air, 
in the inteſtines, will force the chyle into the aforemen- 
tioned void ſpaces of the lacteal veins, in the ſame man- 
ner, and on the ſame principle, that it raiſes the water 
in a common pump, while the piſton is lifted up. 

This is the way in which M. Senac accounts for the 
abſorption of the chyle. See his memoir in the em, 
de I Acad. R. des Sciences, for the year 1724. | 
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THeN, ſo much of it as is left unabſorb- 


ed (for we have ſeen that the fermenting 
mixtures, after a certain time, reſorb the 
air, which at firſt flies off in an elaſtic 
ſtate) entering the compoſition of the chyle, 
it ſtimulates the veſſels appropriated to the 
carrying of that liquor, and promoting their 
oſcillatory motion, enables them to pour 
their contents, in a very ſhort ſpace of 
time, into the general maſs of blood. 
HERE the inteſtine motion is commun- 
cated by this active principle, the elaſtic 
air; while every moment it meets with 
new powers *, which reduce the requiſite 
proportion to a nonelaſtic ſtate, and leave 
the remainder in poſſeſſion of its elgſlicity; 


This is aſcribed, by Dr. Hales, to the ſulphur 


which is in bodies ; and he ſeems to have been led into 
this opinion from obſerving, that the fumes of common 
ſulphur have a prodigious power to abſorb and deſtroy 
the elaſticity of air. 

But whether it be in reality the ſulphur-principle, er 
phlogiſton, as it is now more generally termed, that 
has the property of fixing, and reducing to a ſtate of 
non-elaſticity, this air, which we find is thrown off 
from bodies while they are reſolving into their ſeveral 
component parts, cannot poſſibly be determined from 
any diſcovery hitherto made, See Hales's Stat. vol. ii. p. 
108, 
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which is neceſſary, to maintain the inteſtine 
motion, and to ſerve as a counterpoiſe to 
the preſſure of the atmoſphere. | 

I AM well aware, that this aſſertion con- 
cerning elaſtic air in animal fluids is directly 
contrary to the doctrine of Boerhaave, who 
in expreſs terms, condemns the theory of 
Borelli, in relation to this matter. 

Tur great man taught, that the air 
which is found in bodies of all kinds, and 
particularly in animal fluids, is there in 
fuch a ſtate as to be altogether incapable of 
acting as air: He thought, that it was di- 
vided into ſuch extremely minute parts, 
that its particles were /o/ztary, and that, 
while they remained in this divided and 
ſolitary ſtate, they had no power to exert 
any of the properties of air ; but that when 
two of theſe particles came within the 
ſphere of each other's action, then they 


acquired the repulſive power, and became 
elaſtic ; and being joined by a third, a, 


fourth particle, and ſo on, they then burſt 
forth in the form of genuine bubbles of 
_ 

Bur as theſe particles are kept in their 


ſolitary flate by the weight and compreſſion 


of ſurrounding matter, or by the preſſure 
of 
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of the atmoſphere, and as they never break 
looſe but when the texture of bodies is de- 
ſtroyed, by fire, efferveſcence, fermenta- 
tion, or putrefaction; or by removing, al- 
moſt entirely, the weight of the atmoſ- 
phere, he contended, that the air in ani- 
mal fluids, ſhould not be regarded as air ; 
neither ſhould we expect it to exert any of 
its uſual properties ; ſeeing that, while life 
continues, no ſuch changes as thoſe above 
ſpecified, ever do happen . 

Bur Hoffman and Dr. Hales are as ex- 
plicit on the other ſide of this argument; 
and ſome of the experiments of the latter 
fully authorize him to be ſo. His opinion 
is, that there is a conſiderable quantity 
* of air in vegetables upon the wing, and 
« in a very active ſtate ;” and that this 
elaſtic air invigorates the juices of both 
animals and vegetables, while it continues 
in this ſtate of activity . IT 


Quin et ratum eſt, aera latentem in liquoribus, 
non habere illas vires phyſicas quas poſſidet dum extra 
liquores unitus exiſtit. Igitur in chylo, lacte, Cc. 
adeſt aer haturaliter, ſed ita diſſolutus, atque proinde 
tandiu non agens ut aer. Boerhaav. Elem. Chemie, 
tom. i. p. 519, 524, 525. Corroll. 6, 7, & 8. Vide 
quoque Prælectiones Academicas, tom. 11. p. 199. | 

+ See the experiments in the third chapter of the firſt 
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I appears alſo that the elaſtic air, which 
is mixed with the animal fluids, always 
preſerves the ſame tenour with the exter- 
nal air; for if this were not ſo, the ſides 
of the veſſels muſt frequently burſt aſun- 
der; ſince even the common changes of 
the atmoſphere, in its uſual variation, with- 
in the compaſs of three inches of the baro- 
meter, would make ſuch an alteration of 
preſſure as no living body could endure *. 

BuT when we are told, that the atmoſ- 
phere is ſo light on the tops of exceedingly 
high mountains, that it is ſcarce able. to 
ſuſtain a column of mercury of ſixteen 
inches +; and ſo heavy in the bottom of 


deep 


volume of the Szaticks; and alſo p. 216, 315, of the 
ſame volume. | 

This difference is calculated by Dr. Wainewright 
to amount to more than a ton and a half (3982 4 pounds 
Troy weight.) | 

+ The French Academicians, who went to South- 
America in the year 1736, in order to meaſure a 
degree of the earth's ſurface, found that the mercury 
which ſtood in the Barometer at 28 inches (their 
meaſure) on the ſea-ſhore, fell to leſs than 16 when 
they aſcended the high mountains in the province of 
Quito. 

At the city of Quits it ſeldom riſes above 20 inches, 
and yet theſe gentlemen felt no diſtreſs from breathing 

in 
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deep mines, that it can ſupport a column 
of 7hirty-one inches; and when we know 
from experience, that a man may aſcend in 
the one caſe, and deſcend in the other, and 
yet feel no great inconvenience we may be 
certain that an equilibrium is kept up, 


otherwiſe the veſſels muſt be ruptured in 


both caſes : In the firſt, becauſe of the ex- 
panſive force of the air contained in them; 
and in the ſecond, by means of the im- 
menſe weight of atmoſpheric air preſſing 
upon them, The difference between the 
weight which preſſeth on the body of a 
man in one of the Newcaſtle coal-pits, and 
what would preſs upon the ſame man if he 


in ſo light an atmoſphere, except on their firſt going 
there, when ſome of the company, who had wea 
lungs, ſpat a little blood, but theſe complaints gradual- 
ly wore off, 

On the mountain called Pinchincha, where the Aca- 
demicians fixed one of their ſtations (for taking the tri- 
angles) the mercury generally ſtood at 16 inches; but 
one day Meſſrs. Bouguer and de la Condamine climbed 
y the ſummit of a ſtill higher mountain, named 

ouſſalong, where the mercury ſtood at only 15 inches 
and 9 lines, being near 12 inches leſs than what it riſes 
to, on a level with the ſea. 

See Voyage de Meſſrs. Bouguer et de la Condamine, 
pour determiner la figure de la Ferre. 
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were on the top of one of the Andes, being 
calculated to amount to ſomething about 
eight tons C“. 

Many of the phyſiologiſts have imagin- 


ed, that the animal fluids are furniſned 


with air by the lungs; but the objections + 


againſt this opinion are ſuch as cannot 
_ eafily be ſurmounted ; they muft therefore 
be ſupplied by the way of the chy/iferous 


* The mechanical phyſicians account for this matter 
by ſaying, that the impetus of the heart increaſes as 
the reſiſtance to the circulating force of the blood in- 
- | 

&« The weight of the air increaſing, the lungs will 
<< be more forcibly expanded, and hereby the blood 
« more intimately broken and divided, ſo that it be- 
comes fitter for the moſt fluid ſecretions, ſuch as that 
& of the animal ſpirits, by which the heart will be 


 & more ftrongly contracted. The blood's motion to 


<« the ſurface of the body being obſtructed, it will paſs 
&« in greater quantity to the brain, where the preſſure 
<« of the air is taken off by the cranium, and upon this 
& ſcore more ſpirits will be ſeparated, whereby the 
& heart will be ſo ſtrongly contracted as to carry on 
* the circulation through the paſſable canals, whilſt 
6 ſome other are obſtructed.” Waineturigbt on the Non- 
naturals, p. 92. 

+ They may be ſeen at large in Haller's Elemenia 
Phy/iologie, tom. iii. and in Heffman, in the chapter de 
Sanguinis Circulo per Pulmones. 
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canals, and that in no ſmall quantity; for 
the air, like all the other conſtituent parts 
of the animal fluids, will require to be 
perpetually renewed : old particles will 
every moment fly off, and new ones muſt 
of courſe ſucceed. 

THERE are many ways of proving the 
exiſtence of air, in every part of an animal 
body. 

DR. Hales found, that “a cubic inch 
« of hog's blood, diſtilled to dry ſcoria, 
« produced 33 cubic inches of air, which 
« air did not ariſe till the white fumes 
« aroſe.” Exp. 49.) 

« LEss than a cubic inch of tallow, 
* being all diſtilled over into the receiver, 
produced eighteen cubic inches of air.” 
Exp. 50. 

« Hl a cubic inch of the tip of a 
56 fallow deer's horn being diſtilled, pro- 
* duced 117 cubic inches of air, which 
« did not begin to riſe till the white fumes 
<« aroſe.” {Exp. 51. Thus it appears, 
„ that the coheſion of animal fubſtances 
« was not diſſolved, even in the blood, 
« without conſiderable violence of fire; 
“though it is ſometimes done to a fatal 

F 3 degree, 


70 On the NATURE and 


* degree, in our blood, by that more ſub- 
* tile diſſolvent fermentation *.“ 

« SIXTEEN Cubic inches of ſheep's 
blood being put into a bolt-head, with 
* a little water to make it ferment the 
better, in eighteen days generated 14 
e cubick inches of air.” VExp. 80. 

So far Dr. Hales; but I was deſirous of 
knowing whether the fixcd air would pals 
from a putrefying, animal ſpbſtance, into 
the cau/{ic volatile alcali, fo as to make the 
ſaid alcali become mid and efferveſcent. 


c 
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In order to try this, I filled the two 
ounce phial (A) fig. 3, with freſh mutton, 
cut into ſmall pieces, and poured in as 
much water as ſerved to fill up the inter- 
ſtices ; into the neck of the phial, one leg 
of the bended glaſs tube (B) was inſerted, 
and cloſely luted; and the other fixed into 
a little phial (C) containing about a drachm 
of the ſpirit of /a/ ammoniac made with 
quick-lime. | | 


* As Dr. Hales held putrefaction / to be only a degree 
of fermentation, he therefore uſeth the terms promit- 
cuouſſy. 
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THz phials thus joined together, were 
hung up in the common temperature of 
the air. In four days the elaſtic vapour, 
in the larger phial, had ſo expanded itſelf, 
that the liquor was raiſed ſome inches in 
that leg of the tube which belonged to it, 
but upon agitation it ſubſided: And this 
agitation I was afterwards obliged to re- 
peat ſeveral times, otherwiſe the putrid li- 
quor would have run over into the ſmall 
phial. | 

WHEN they had remained in this ſitua- 
tion for a fortnight, and that I ſaw the 
mutton was become highly putrid, I took 
off the ſmall phial with the alcaline ſpirit, 
and found, upon dropping in ſpirit of vi- 
triol, that a violent efferveſcence enſued. 
So that here was a demonſtration, that dur- 
ing the progreſs of putrefaction, there is 
continually ſome volatile matter flying off 
from the putrifying ſubſtance, and that 
this fugitive principle is air, which is now 
extricated, and thrown off, from a fixed 
and non-elaſtic ſtate, into one that is volatile 
and elaſtic ; but which, immediately upon 
meeting with a proper recipient, returns 


again to its former nature. 
4 THE 
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Tux common notion concerning putre- 
faction, which is univerſally taught, and 
as generally believed, is, that bodies be- 
come putrid becauſe that air hath acceſs 
to them, and communicates ſomewhat z 


and few people ſeem to have any idea that 


putrefaction enſues in conſequence of the 
hs of ſome principle ; which, however, 
appears to be the real cauſe. For it will 
be ſhewn hereafter, that the methods to 
preſerve bodies from putrefaction and de- 
cay depend, almoſt in every inſtance, on 
reſtraining the flight of the fixed air; for, 
as this principle cements and binds. together 
the conſtituent particles of bodies, rotten- 


nefs, or putrefaction, which enſues in con- 


ſequence of the reſolution and diſunion of 
theſe particles, will not take place while 
the cementing principle is preſent. 

Bur, in order to determine ſomewhat, 
if poſſible, concerning this affair, I made 
the following experiment. 


EXPERIMENT 17. 
In the beginning of June, the thermo- 
meter being then about 60, I took three 
little pieces of freſh mutton (of about 3i) 
one was put into a tea cup, and melted 


ſuet 


whic! 
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ſuet poured all around, ſo as to cover it in- 


tirely ; the ſecond was placed under a cup- 


ping glaſs, which reſted upon a piece of 
wet leather lying on the cover of a book ; 


and all the air that could be exhauſted was 


pumped out of the glaſs, by means of the 
little air-pump belonging to it; and the 


third piece of the mutton was left expoſed 


to the open air of the chamber. 

AT the end of ſixty hours, the piece in 
the open air, though a good deal dried, 
was found to have grown evidently putrid. 
I then went to examine the piece in vacuo, 
and could plainly perceive by its appear- 
ance through the glaſs, that it was become 
highly putrid, for it had grown mouldy ; 
and upon lifting up the cupping glaſs, 


which was now looſened from the leather 


on which it reſted, .the ſmell ſufficiently 
confirmed this appearance ; for the putrid 
ſtench was by many degrees more offenſive 
and ſtrong than in the piece which had 
been expoſed to the open air. 

Uyon uncovering the bit of mutton 
which lay involved in the ſuet, it was found 
perfectly ſweet. 
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EXPERIMENT 18. 


I RESOLVED, however, to repeat this 
experiment, and that with a ſtill greater 
degree of accuracy and attention; and for 
this purpoſe having provided a tight air- 
pump, I took four little pieces of freſh 
beef; the firſt being weighed, its weight 
was found to be exactly 458 grains: this 
piece was placed at eight in the evening 
(thermometer being at 70) under a ſmall | 
receiver, and all the air that could be ex- 
hauſted was pumped out; the ſecond piece 
weighing 431 grains, was covered with an 
inverted glaſs of the ſame capacity with 
the receiver, and reſted on a piece of wet 
leather, ſpread over the bottom of a China 
plate ; the third piece of the beef, which 
was nearly of the ſame bulk with the 
other two, I put into a cup, and poured 
melted ſuet all around, and over it; and 
the fourth piece of the beef was hung up 
in the open air, on the north fide of 'the 
houſe: | | | 

Wurx twenty-four hours were elapſed, 
I took out the piece of beef which had 
lain in vacuo ; it had fairly got the offen- 
ſive putrid ſmell, and being weighed, was 


found 
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found to have loſt between ſeven and eight 
grains. 

THE piece, No. 2, which had lain un- 
der cover, was ſtill perfectly ſweet, and 
had loſt only two grains and a half. 

Tur piece in the open air was almoſt 
dry, and perfectly ſweet. 

THE piece covered over with ſuet was 
not examined, as I intended it ſhould re- 
main in that fituation for ſome days 
longer. 

HAvixG placed No. 1 again under the 
receiver, and exhauſted the air, it was left 
there till morning ; when being again ex- 
amined, it was found quite putrid, and 
wanted fifteen grains, 

No. 2 had now likewiſe got the putrid 
ſmell, and being weighed, was found to 
have loſt but five grains in all; ſo that the 
piece which had lain in vacus loſt upwards 
of i, while the other wanted only v part 
of its original weight. 

Tu1s loſs I looked upon to be chiefly 


' air, for both the pieces appeared and felt 


as ſoft and moiſt as they did at firſt ; and 
as they had lain both of them upon wet 
leather, which is but little adapted to ab- 
{orb watery vapours, I did not imagine 

that 
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that much of the aqueous part could have 
been exhaled from either; but the diffe- 
rence of loſs between the two muſt have 
conſiſted entirely of air, ſince the circum- 
ſtances of both pieces were exactly alike, 
with regard to the exhalation of their wa- 
ter, both of them being incloſed in veſſels 
of the very ſame ſize, and both of them 
alike excluded from communication with 
the external air. 

THE piece which had been expoſed to 
the open air, was found, in thirty-ſix 
hours, to have grown perfectly hard and 
dry ; but was quite ſweet, and remained 
ſo, being now rendered incapable of pu- 
trefaction, by reaſon of the ſudden exhala- 
tion of its aqueous part ; for, as hath been 
elſewhere obſerved, there can be no fer- 
mentation, and conſequently no putrefac- 
tion, without the requiſite quantity of wa- 
ter; for water, by giving fluidity to bo- 
dies, allows the other principles to ſhift 
their places, and to exert their ſeveral pe- 
culiar attractive and repulfive powers, 
which they cannot poſſibly do 1 in a ſtate of 
too much dryneſs. 

AnD hence we fee the plain and obvi- 
ous reaſon why a moiſt atmoſphere pro- 

motes 
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motes putrefaction; for, independent of 
the putrefactive maſmata, which are ſome- 
times contained in it, and which act upon 
bodies as ferments, at the ſame time that 
the eſcape of the fixed air is favoured by 
the ſmaller degree of preſſure, all the wa- 


ter of the putreſcent ſubſtance is left be- 


hind; and even in ſome caſes this very 
water 1s increaſed, which adds to the 
fluidity, or ſoftneſs of the body thus ex- 
poſed. | 

HavinG ſuffered the piece which was 
covered with melted ſuet to remain un- 
touched for three whole days and a night, 
I opened it, and found the beef perfectly 
ſound, ſoft, and ſweet; but it grew very 
putrid in eight or ten hours after it was 
uncovered, and that a way was made for 
the fixed air to eſcape. 


EXPERIMENT 1g. 


I REPEATED this experiment again with 
two pieces of freſh mutton ; the weight of 
the firſt piece, which I put under the ex- 
hauſted receiver, was 573 grains; the 
other, which was covered by the inverted 
glaſs, weighed 554 grains. 
| AFTER 
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AFTER remaining twenty-four hours, I 
found them both tainted, the weather being 
at this time very moiſt, as well as warm ; 
but upon weighing, the proportion held 
nearly as before; for No. 1 lot more than 
five grains, while No. 2 wanted only two. 


EXPERIMENT 20. 


I THEN took two freſh eggs, which had 
been laid the ſame day, and put one of 
them under the receiver, where it was 
kept for a week, and the air- pump wrought 
generally once in the day, in order to keep 
it as much exhauſted as poſſible; the other 
egg was left in the open air. At the end 
of the week, I broke them both, and found 
the one which had been under the receiver, 
though it could not be faid to be rotten, 
yet had acquired ſome degree of tor, 
and the yolk did not appear near ſo firm as 
in the one which had been expoſed to the 
open air. | 

THe broken eggs happening not to be 
thrown out, I found the one which had 
been kept in the receiver of the air-pump 
quite putrid and offenſive, on the follow- 
ing morning, While the other remained 
perfectly ſweet. 


Ir 
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Ir is univerſally known, that eggs, 
when coated over with melted ſuet, or ſome 
ſuch unctuous matter, will remain freſh 
and ſound for many months“. 


ES P-BAFM ENT: 27; 


WII u the apparatus belonging to an 2ir- 
pump, there are generally two hemiſpheres 
of metal, contrived to join cloſely together, 
ſo as that when the air is pumped out of 
the cavity, the two remain firmly united 
by the mere preſſure of the atmoſphere, 

IT did not at firſt occur to me, that it 
would be beſt to incloſe the pieces of meat 
that I wanted to make the experiments on, 
in this hollow globe, which promiſed to 
exclude the external air more effectually 
than was done in the former way. 

Having therefore incloſed a piece of 
ſweet and freſh mutton in this ſphere, and 
left another, of the ſame bulk, under co- 
ver of a glaſs, they were both ſuffered to 
remain in thoſe ſituations for forty-eight 
hours, 


Uro examination, the piece which had 


See the Memoir of M. de Reaumur on this Sub- 
je, in the Mem, de I Acad. for the Year 17 35. 


been 
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been incloſed in the hollow ſphere was 
found ſweet, and the other putrid. 

UNTIL now, I had been inclined to 
think that Mr. Boyle, and the other wri- 
ters who aflert that bodies do not become 
putrid in vacuo, were ſomehow or other 
led into a miſtake ; for as the four preced- 
ing experiments plainly ſhewed that putre- 
faction is accelerated by taking off the 
preſſure of the atmoſphere, I had almoſt 
concluded that putrefaction will ſooner 
take place in vacuo, than in the open air. 

Bur on finding from this laſt mention- 
ed experiment (where the vacuum had 


been more complete, and the communica- 


tion more effectually cut off than by means 
of the glaſs receivers) that the piece of 
mutton incloſed in the hollow ſphere, did 
not become putrid in the uſual time, I 
preſently perceived that the former ones 
had not been made with ſufficient accu- 
racy. : 

WE may therefore very ſafely ſubſcribe 
to the experiments formerly made by Mr. 
Boyle, and ſince repeated with ſtill greater 
preciſion by the late very celebrated M. 
Eller of Berlin, which ſhew that ſubſtances 


even of the moſt putreſcent nature (ſuch as 
| blood) 


ſtructi 


ſmalle 


8 
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blood) may be preſerved ſound in vacuo for 


many years. 

As taking off the preſſure of the atmoſ- 
phere accelerates putrefaction; fo the in- 
creaſing of this prefſure will retard it. 


EXPERIMENT za. 


In the month of July I took two pieces 
of freſh mutton of about half an ounce 
each, and put one of them into a hollow 
ſphere belonging to an air-gun *, and by 
means of the condenſer which is contrived 
for throwing air into the cavity of the 
ſphere, I forced in as much as I conve- 
niently could ; the ather piece of the mut- 


* This air-gun (as improved by Dr. Elli, and made 
by Margas, Dublin) is conſtructed in a manner ſome- 
what different from the cammon ones; the chamber 
for containing the condenſed air not being in the ſtock 
as uſual (which makes the machine heavy and un- 
wieldy), but it has five or fix hollow ſpheres belonging 
to it of abaut three inches diameter, fitted to ſcrew on 
to the lock of the gun : theſe ſpheres are contrived with 
valves to confine the air, which is forced into their ca- 


. vities, ſo that a ſervant can carry them ready charged 


with condenſed air; and thus the air gun of this con- 
ſtruction is rendered as light and portable as one af the 
ſmalleſt fized fowling pieces. 8 


G ton 
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ton was put into a ſphere of the like ſort, 
but without forcing in any air. 

THEy were both laid aſide for four days, 
and then opened : the piece of fleſh that 
had been incloſed in the ſphere with the 
condenſed air, was firm, ſound, and per- 


fectly ſweet ; the other piece of the mut- 


ton which lay in the ſphere without con- 
denſed air, was found extremely ſoft, and 
highly putcid. 

HERE then we have a demonſtrative 
proof that bodies do not putrefy, becauſe 


that air adds ſomewhat to them; for if 


they did, then the piece of mutton which 
lay in the condenſed air ought to haye pu- 
trefied the ſooneſt, becauſe it had the 
greateſt quantity of air applied to its ſur- 
face. 8 
Bur the reaſon why condenſed air pre- 


vents putrefaction, is exceedingly obvious 


and plain from the theory already laid 
down; ſince the preſſure on every fide muſt 
force the conltituent particles cloſer toge- 
ther. This of courſe increaſes the cohe- 


ſion, and prevents the inteſtine motion; 


and, as hath been already ſaid, without 
inteſtine motion there can be no change of 


combination. 
SIR 
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SIR fohn Pringle having found the fefta- 

cea, and abſorbent earths, to be promoters 

of putrefaction, this ſeemed the proper 
time for repeating thoſe experiments. 


EXPERIMENT 23: 


ACCORDINGLY, I began with chalk, 
and the paly. e chelis eancrorum comp. of 
the ſhops; two phials, each with half a 
drachm of theſe powders, mixed with an 
ounce of water, had ſeverally a ſmall bit of 
freſh beef put into them; a third phial, 
with nothing but water and a bit of the 
ſame freſh beef, ſerved as a ſtandard. 

Ix thirty-fix hours, the two phials with 
the abſorbent powders had both got the 
putrid ſmell; in three hours afterwards, 


the piece of beef in the third phial became 


likewiſe fetid. 


EXPERIMENT 24. 


A LIKE quantity of the chalk and pulvuis 

e chelts was put into two phials, with an 

ounce of water in each, and half an ounce 

of freſh ox-gall. A third phial, with no- 

thing but gall and water, ſerved as a ſtan- 
dard, 

Od IN 
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In thirty-ſix hours, the two firſt phials 
were found putrid ; the third maintained 
its ſweetneſs for about ſix hours longer. 


EXPERIMENT 235. 

HAL a drachm of the earth of allum, 
mixed with an ounce of water, and a little 
bit of freſh mutton, were put into one 

phial; half a drachm of magneſa alba, 
mixed with an ounce of water, and a bit 
of the ſame mutton, were put into a ſecond 
phial; a third bit of the mutton was left 
in a cup, with common water, for a ſtan- 
dard. 

Ir was about three in the afternoon that 
theſe mixtures happened to be made ; they 
were all ſweet at bed-time on the ſucceed- 
ing night, after having ſtood thirty hours ; 
but next morning, the mutton, in both 
the magne/ia and the ſtandard, was found 
putrid, but the magneſa rather more ſo 
than the ſimple water. | 

Tux earth of allum preſerved its piece 
of the mutton twelve hours longer, and 
rendered it ſomewhat hard; poſſibly, ſome 
ſmall remains of the acid adhered to the 
earth, which gave it this flight degree of 
antiſeptic powder. 
| SIR 
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SIR John's eonjecture about the manner 
of operating of theſe abſorbents, is, that 
they deſtroy the latent acid. 

THrs latent acid is ſuppoſed to enter into 
the compoſition” of animal bodies, and is 
conceived to be one of the chief ingredients 
in the cement between the particles that 
conſtitute the fibres; chalk and zeftacen, 
therefore, act as diſſolvents, by being the 
proper abſorbents thereof. 

This latent principle, however, is al- 
lowed to be fo much out of the reach of 
demonſtration, that he ſays, © It may be 
hard, or even impoſſible, to produce it 
in a ſimple form“. 

BuT there is another principle in animal 
bodies, of whoſe exiſtence there can be no 
doubt, the fixed azr. 

CALCAREoOUs earths have a very ſtrong 
affinity with this- fixed air; and though, in 
a natural ſtate, they abound greatly in this 
principle, yet from their action of haſten- 
ing putrefaction, it appears that they are 
not ſo replete with it, but that they are 
ſtill capable of extracting fome from an 
animal ſubſtance, and thereby promoting 
the inteſtine motion. For the extraction 
of ſome portion of the fixed air ſeems ſuffi- 

3 cient 
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cient to throw the remainder of that ele- 
ment into action, and thereby to raiſe the 
inteſtine motion; becauſe, when the fixed 
air flies off ſpontaneouſly from any ſub- 
ſtance, it always reſumes its elaſizcity, or 
repulſive powers, in the inſtant of its extri- 
cation; and this repulfive power puts the 
other principles into motion. 

Bor when the whole of the fixed air is 
withdrawn from a body, by any ſubſtance 
having a ſtronger affinity therewith, ſuch 
as quicklime, then the fixed air, ſo attracted 
or abſorbed, does net regain its elaſticity, 
but paſſeth, in a non-elaſtic ſtate, from one 
body to another; and hence enſues the 
diſſolution, but not the putręfaction, of the 
body whoſe fixed air is fo carried off, 


EXPERIMENT 26. 


I PUT half a drachm of quick-lime into 
an ounce of water, and immerſed therein 
a little bit of freſh mutton. This mixture 
kept off the putrefaction, but it entirely 
diſſolved the fleſh, in about a week; not 
the leaſt ill ſmell, however, was to be per- 
ceived, although I kept the mixture for 
three weeks in all. 


SEEING 
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SEEING then, that dead bodies become 


putrid from the % of their fixed air &, 
may not the immediate cauſe of putrefac- 
tion in living bodies be the detachment of 
too large a proportion of their fixed air? 

In order to ſee what foundation there 
may be for this conjecture, let us take a 
view of the appearances which attend the 
putrefaction of animal fluids. 


SIR John Pringle remarked, ©* That 
4% both the ſerum and craſſamentum of 


* have juſt met with a book publiſhed at Vienna in 
1762, wherein the author endeavours to eſtabliſh a very 
extravagant theory concerning putrefaction and conta- 
gious diſeaſes, | 

He inſiſts, that bodies which are vulgarly ſuppoſed 
to putrefy, or to rot, are devoured by myriads of ani- 
malcula ; that the fetor ariſing from ſuch badies ariſeth 
from the excrements of the ſaid animalcula; and that 
contagion is ſpread by their ova being wafted through 
the air, and carried from place to place. 

Hence he attempts to account for the appearances in 
the ſmall-pox, meaſles, ſcarlet fever, and all other 
contagious or infectious diſeaſes ; alledging the cauſe of 
all theſe to be a materia animata, or ſeminium vermi- 
noſum. | 

The conſequence of this theory is, that mercury, and 
the bitter anthelmintics, are the only things whereby we 
are to expect to do ſervice in theſe diſeaſes, Marci 


Anton. Plenciz Opera Medico-Phyfica, 
G 4 human 


P — 
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% human blood yielded air, after ſtanding ] 

* ſome time in the lamp furnace, before of 

* any offenſive degree of putrefaction was ten 

* perceived.” | 

* I HAvE known ( ſays Dr. Hurban *) Moi, 

» the whole body ſwell vaſtly, even to the put 

| * ends of the fingers and toes, with a ca- F 

| e daverous lividity, though almoſt quite obſ 

; 4 cold, and an intolerable ſtench, even the 

| « before the perſon was actually dead; diſe 

| *« blood iſſuing at the ſame time from the nat 

cars, noſe, mouth, and guts: And this the 

** too where the pulſe had been very weak this 

| * and ſmall, though exceeding quick from at t. 

| «© the very beginning, Was not this from alre 

| *: much air generated by the inteſtine mo- ill a 

« tion, heat, and putredity, which are muc 

* well known to generate air ? Is not the B 

* emphyſema obſervable in ſome ſphacela- othe 

te tions, from the ſame cauſe ?” prov 

q Many ſymptoms of this ſort, in the and 

| ſcurvy, and other highly putrid diſeaſes, in al 

Ii evidently ſhew that the air is actually de- er th 

tached from the blood in theſe terrible com} 

I caſes. Carrii 
| 7 In his 2 on the Malignant e p. 61. 

i | | LeT 8 
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LET us now obſerve the known cauſes 
of that degree of putrefaction, which of- 
ten takes place in the /iving body. 

FiRsT, a long continuance in an gver- 
moiſt atmoſphere is known to bring on the 
putrefactive diathefts. 

AN atmoſphere full of watery vapours 
obſtructs perſpiration, not only by leſſening 
the force of the ſolid fibres, and thereby 
diſenabling them to propel the uſual and 
natural proportion of perſpirable matter to 
the ſurface of the body, but fo much of 
this matter as is driven on, when it arrives 
at the proper outlets, finds an atmoſphere 
alreacy loaded with water, and conſequently 
ill adapted, and little capable of abſorbing 
much of the ſame kind of vapour. 

BuT the perſpirable matter conſiſts of 
other principles beſide water; its taſte 
proves it to contain a large ſhare of ſalt ; 
and the reaſon of the thing may warrant us 
in aſſerting, that it has ſome portion of 
esrthy, and phlogiſtic or oily matter, in its 
compoſition ; and, -in particular, that it 
carries off a great deal of air “. 


Tus 


Cum totum corpus noſtrum innumeris tubulis & 
poris pervium atque yaſculoſum fit, per quod, continuo 


& 
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Tux lighteſt and moſt fugitive part of 


this excrementitious fluid, that is, its aerial na 
part, may be carried off, notwithſtanding fri 
the moiſt ſtate of the atmoſphere will not ing 
allow the aqueous part to be exhaled: A a 1 
great ſhare of the water, therefore, and ing 
the three other principles joined to it, be- rits 
ing left behind, now they are deprived of the 
their air, are in a putrefattive ſlate, and the 
conſequently may be become ferments to tat 
the remaining maſs of fluids. 8 

Ip we attend to the known methods of the 
preſerving health, while the body is ex- by 
poſed to too great a degree of moiſture, this 
the above hypotheſis will appear the more put! 
rational; ſince experience teacheth, that I 
this is moſt effectually done, 1, by keeping wh 
the body well covered, and wearing ſuch of 


kind of apparel as will moſt readily abſorb latic 
the watery part of the perſpirable matter the 


which the atmoſphere cannot abſorb; 2, are 
by uſing ſuch a courſe of diet as will af- then 
ford the animal fluids more than . ſup- lengi 
| deco 
& perenni motu, dune humores 1 expo 
non mirum eſt, ingentem copiam tenuiſſimorum cor- | 
| puſeulorum agueo-aereorum, & ſulphureo ſalinorum, modo *T 
1 ſub forma vaporum, modo humoris, per illud evehi, ſervice 
Hoffman. Med, So Rational. pars iii. cap, vii. fect, lids, a 
11. perſpir, 


plies 


1 5 
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plies of air, to make up for the extraordi- 
nary waſte, ſuch as recent vegetables, 
fruits, ſugar, and aromaticks; 3, by eat- 
ing ſparingly of animal food, which yields 
a {ſmall proportion of air, and by abſtain- 
ing from the immoderate uſe * of ardent ſpi- 
rits and fermented liquors, which check 
the alimentary fermentation, and hinder 
the free extrication 'of air from the ſub- 
ſtances fed upon. jy 

SECONDLY, if the circulatory motion of 
the fluids be very much increaſed, either 
by too violent exerciſe, or by a fever, and 
this extraordinary motion be continued, 
putrefaction moſt certainly enſues. 

LET the original cauſe of animal heat be 
what it will, it is certain, that an increaſe 
of velocity, with reſpect to the circu- 
lation, always creates an increaſe © of 
the animal heat. The effects of heat 
are well known ; firſt, in expanding ; 
then, as it increaſes, diffolving ; and at 
length, when raiſed to yet higher degrees, 
decompounding the ſubſtances which are 
expoſed to its action. The firſt effect 


* The moderate uſe of theſe liquors is found to be of 
ſervice to ſtrengthen and encreaſe the power of the ſo- 
lids, and thus enable them to keep up a due degree of 
perſpiration, 


therefore 
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therefore of an encreaſe of heat in the liv- 
ing body, is to expand the fluids and diſ- 
tend the veſſels, ſo that the red colouring 
part of the blood gets into ſuch canals as 
are naturally deſtined to carry only pellucid 
lymph; but as the heat and attrition in- 
creaſe, the texture of the blood is more 
and more changed, until at laſt it comes 
to ſuffer an actual decompoſition : for as 
the inſenſible particles which make up the 


blood, are eſſentially different from each 


other, and are held together by the attract- 
ing power of ſome one particular principle 
(alleged to be the fixed air) ſo ſoon as the 
bond of union comes to be deſtroyed, in 
conſequence of the increaſe of the repulſive 
power from the augmented heat, the natu- 
ral and healthy texture of the blood will 
be diſſolved, and the particles will run in- 
to new and irregular combinations. 
THIRDLY, mercury, and many of the 
dite deſtroy the texture of the fluids. 
Tux action of mercury may be conſider- 
os either as breaking down the particles 
of the blood by its extraordinary weight, 
and the force of mere mechanical attrition, 
or it may be ſuppoſed to a& in conſe- 
quence of its * a power to change 


the 
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the natural laws, which obtain among the 
repulſive and attractive powers of the ſeve- 
ral conſtituent particles : And this laſt 
ſeems to be the moſt plauſible way of ac- 
counting for its operation; ſince the quan- 
tity of mercury, when rendered active by 
its being joined to ſome faline body “, 
which is found ſufficient to melt down the 
blood, is ſo extremely ſmall in many 
caſes, that no mechanical action, ariſing 
from its weight, can be deemed equal to 
the effect. The action of poiſons, to 
which are to be referred infectious miaſinata 


* The reaſon that mercury becomes fo extremely ac- 
tive, when joined to ſaline bodies, ſeems to be this : 
It is now rendered capable of the moſt immediate and 
intimate mixture with the animal fluids, becauſe of the 
affinity between water and falt ; and being thus mixed 
with the maſs of blood, can change the repulſive and 
attractive powers in ſuch a manner as to produce a new 
combination among the conſtituent particles, 

This accords with the opinion of Spielmann. pro- 
feſſor of Chemiſtry at Straſburg, as appears from his In- 
ſtitutiones Chemicæ, a book which I had not ſeen before 
the firſt edition of theſe Eſſays was publiſhed. << Hy- 
« drargyrum vires ſuas attenuantes & reſolventes, qui- 
bus omnia reliqua medicamenta vincit, tune demum 
« evidentiſſime valeat edere, quando, ſalium ope, in 
aqua diſſolubile redditur, & ut humoribus humanis 
« commilceri poſſit aptatur.“ P. 210. ] 


cauſing 
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therefore of an encreaſe of heat in the liv- 
ing body, is to expand the fluids and diſ- 
tend the veſſels, ſo that the red colouring 
part of the blood gets into ſuch canals as 
are naturally deſtined to carry only pellucid 
lymph ; but as the heat and attrition in- 
creaſe, the texture of the blood is more 
and more changed, until at laſt it comes 
to ſuffer an actual decompoſition : for as 
the inſenſible particles which make up the 
blood, are eſſentially different from each 
other, and are held together by the attract- 
ing power of ſome one particular principle 
(alleged to be the fixed air) ſo ſoon as the 
bond of union comes to be deſtroyed, in 
conſequence of the increaſe of the repulſive 
ower from the augmented heat, the natu- 
ral and healthy texture of the blood will 
be diflolved, and the particles will run in- 

to new and irregular combinations. 
THIRDLY, mercury, and many of the 
poiſons, deſtroy the texture of the fluids. 
Tux action of mercury may be conſider- 
ed either as breaking down the particles 
of the blood by its extraordinary weight, 
and the force of mere mechanical attrition, 
or it may be ſuppoſed to act in conſe- 
quence of its having a power to change 
the 
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the natural laws, which obtain among the 
repulſive and attractive powers of the ſeve- 
ral conſtituent particles: And this laſt 
ſeems to be the moſt plauſible way of ac- 
counting for its operation; ſince the quan- 
tity of mercury, when rendered active by 
its being joined to ſome faline body “, 
which is found ſufficient to melt down the 
blood, is ſo extremely ſmall in many 
caſes, that no mechanical action, ariſing 
from its weight, can be deemed equal to 
the effect. The action of poiſons, to 
which are to be referred infectious miaſinata 


The reaſon that mercury becomes fo extremely ac- 
tive, when joined to ſaline bodies, ſeems to be this: 
It is now rendered capable of the moſt immediate and 
intimate mixture with the animal fluids, becauſe of the 
affinity between water and ſalt; and being thus mixed 
with the maſs of blood, can change the repulſive and 
attractive powers in ſuch a manner as to produce a new 
combination among the conſtituent particles. 

This accords with the opinion of Spielmann, pro- 
feſſor of Chemiſtry at Straſburg, as appears from his In- 
ſtitutiones Chemicæ, a book which I had not ſeen before 
the firſt edition of theſe Efſays was publiſhed. *< Hy- 
e drargyrum vires ſuas attenuantes & reſolventes, qui- 
bus omnia reliqua medicamenta vincit, tune demum 
« evidentiſſime valeat edere, quando, ſalium ope, in 
e aqua diſſolubile redditur, & ut humoribus humanis 
« commiſceri poſſit aptatur.” P. 210. 
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cauſing putrid diſeaſes, cannot well be ac- 


counted for, on any other principle than by 
recurring to a power of this laſt- mentioned 
kind; ſeeing their quantity is fo exceed- 
ingly ſmall, that, let them be ſuppoſed to 
conſiſt of the ſharpeſt of all poſſible darts 
or ſpicula, they never could occaſion ſuch 
alterations, or deſtroy the texture of the 
fluids in ſuch a manner, as experience 
ſhews may be done, in a very ſhort ſpace 
of time, by the introduction of theſe ſub- 


tile and active matters into the blood. 


FouRTHLY, a diet conſiſting entirely of 


animal food, is generally followed by a pu- 


trefactive diſſolution of the fluids. 

IT is ſufficiently known, that animal 
ſubſtances, when left entirely to themſelves, 
run very ſpeedily into the putrid ſtate; and 
notwithſtanding it appears, from theeleventh 
experiment of this eſſay, that the ſaliva has 
a power to retard the putrefaction of ani- 
mal food, yet ſurely, a diet conſiſting 
wholly of ſuch, cannot fail of producing 
putreſcent chyle, which, when carried into 
the blood, will communicate the ſame diſ- 


poſition to the general maſs of fluids ; but 


animal food appears likewiſe” to yield but 
little air, as may be inferred from remark- 
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ing the ſtructure of the alimentary canal in 
carnivorous animals, which is much ſhort- 
er, has fewer rugæ, and does not at all 
ſeem adapted to the different degrees of 
diſtenſion, which the ſtomach and inteſtines 
of the creatures who feed altogether on ve- 
getables, or on a mixed diet, are capable 
of. 

Tux mechanical phyſicians think they 
give a juſt idea of putrefactive acrimony 
when they tell us, that it conſiſts in the 
letting looſe of certain ſharp-pointed parti- 
cles, which either exiſt naturally in the 
fluids (but, in a healthy ſtate, are prevented 
from doing any harm, by ſheaths or i0v9- 
lucra which cover them;) or, that theſe 
pointed particles ariſe from the breaking 
of the globules, which thus become ſharp 
and angular, like the others before-men- 
tioned ; and, Irke them, are now capable 
of tearing, irritating, and deſtroying every 
thing they meet with “. 

BuT the ſoundneſs and the corruption of 
animal fluids ſeem to depend more upon 
chemical mixture, than on mechanical ac= 


* Vide De Gorter de Perſpiratione, cap. vii. p. 42. 


lion; 


— 
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tian ; and yet thoſe chemiſts who made 
putrefaction and aleali much the. ſame 


thing, and, in conſequence thereof, were 


to cure all putrid diſeaſes by acids, have 
not, by this theory, added much to the 
true improvement of medical knowledge. 

Six Fohn Pringle, who has thrown great 
light on this ſubject, finding from the ex- 
periments which he made in the year 
17 50, that ſyrup of violets was not chang- 
ed to a green colour by the ſerum of putrid 
blood; that this ſerum did not make any 
efferveſcence when ſpirit of vitriol was 


poured on it; that water, in which cor- 


rupted fleſh had been ſome time infuſed, 


neither efferveſced nor changed the colour 


of the ſyrup; and that aicaline ſalts, both 
fixed and volatile, powerfully oppoſe pu- 


+ That is to ſay, animal fuids-do not contain ſharp- 
pointed or angular particles, that are capable of being 
obtunded, or brought into the globular form by merely 
rubbing againſt each other in the courſe of circulation. 
But theſe fluids confift of particles which all have their 
ſeveral peculiar affinities, or attracting and repelling 
powers, with regard to cach other, whereby they are 
capable of forming a great variety of combinations, in 
a manner ſimilar to what is obſervable in chemical mix- 
tures. 


3 trefaction; 
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ttefaction; could by no means bring him- 
ſelf to believe that putrid animal ſubſtances 
ſhould be regarded as alcaline. 

AND he continued to think ſtill in the 


| ſame manner, until he became acquainted 


with the experiments made by M. Gaber 
of Turin; in conſequence of which, with 
that candour which is inſeparable from the 
liberal mind, Sir John embraced the very 
firſt opportunity of acknowledging his miſ- 
take. 

Having made ſeveral experiments in 
order to ſatisfy myſelf concerning this mat- 
ter, I ſhall here lay an account of them be- 
fore the reader. 


EXPERIMENT 27. 


Human blood being left in a phial well 
corked, at the end of two months was found 
highly putrid ; it had not ſeparated into 
diſtin& parts of ſerum and crafſamentum, 
but was all alike thick, being of the con- 
ſiſtence of ſyrup, and of a dark red, or ra- 
ther blackiſh colour. | 

SPIRIT of vitriol being dropt into ſome 


of this putrid blood, raiſed a ſmart effervef · 


cence, and converted it into a hardened 
ſpongy kind of ſubſtance, 
H E X- 
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EXPERIMENT 28. 


Six ounces of this putrid blood being 


put into a ſmall retort, with two ſpoonfuls 
of water, were diſtilled by a. very gentle 
heat; about an ounce and half of a tranſ- 
parent liquor having come over, the re- 
ceiver was taken off, and the liquor found 
to be a ſpirit with a very pungent, and pe- 
culiar fetid flavour, not like that of the 
blood from which it was obtained, but 
rather more approaching to the ſmell of 
rotten fiſh, 

Txr1s ſpirit efferyeſced violently, with 
the acid of vitriol. 

IT changed the juice of radiſh ſcrapings 


to a bright green *. 


Ir threw down. a white precipitate, 
from a ſolution of corroſive ſublimate. 

IT turned a ſolution of copper in an 
acid, to a bright blue. 

AND when ſaturated with the acid, Ex 
its pungency thereby deſtroyed, when ſome 


*The ſcrapings of radiſhes afford a blue juice, which 
anſwers much better to try acids and alcalies than ſyrup 
of violets : The moſt convenient way is to dip little bits 
of linen-rag in the juice, and having dried them, lay 


them by for uſe, 
fixed 
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fixed alcali was dropt in, the volatile pu- 
trid alcali immediately began to fy off, 
and ſtruck the noſe with the peculiar 
ſmell, as ſtrong as at firſt. 

So that here are all the plain and diſ- 
tinguiſhing characters of the volatile alcali. 


EXPERIMEN T 29. 
Wir regard to the putrid bile, the 


ſalor here is not at all like, nor indeed fo 


pungent or offenſive, as the ſtench of pu- 
trid fleſh, or putrid blood; having a greaſy 
ſmell, not unlike ſtinking olive oil. 
PuTRI1D bile (it was ox-gall that was 
tried) ſhews no ſign of alcali ; it neither ef- 
ferveſceth with acids, nor does it change 
the colour of the blue juices ; neither does 
it throw down any precipitate from the 
ſolution of the corroſive ſublimate. 


EXPERIMENT 30. 


Two ounces of this putrid bile, being 
diſtilled by a gentle heat, and two or three 


drachms of a tranſpareat liquor having 


come over, the receiver was taken off, and 


the produce found to be a volatile ſpirit, 


with a peculiar fetid ſmell, and a conſider- 
able degree of pungency ; this ſmell dif- 
| H 2 fers 
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fers from that of the putrid bile itſelf, but 
approacheth nearly to that of the ſpirit ob- 
tained from the putrid blood, 3 not 
ſo pungent. 

Bur this ſpirit made no effurneſornce 


with acids; and when mixed with the ſo- 


lution of the ſublimate, it threw down 
but little precipitate, even leſs than freſh 
urine did, when mixed with the ſame ſo- 
lution ; neither did it turn the blue juice 
to a green colour ; ſo that here there were 
ſcarce any ſigns of an alcali: The only 
circumſtance wherein it manifeſted the 
alcaline nature, was when ſaturated with 
ſpirit of vitriol ; for when its pungency 
and fator were deſtroyed, by the power of 
the acid, upon adding the fixed alcali, the 
peculiar ſmell of the bilioſe ſpirit immedi- 
ately returned. 

IT being ſummer when I was engaged 
in the above-mentioned experiments, I 
could not conveniently get any human bile, 
but when winter came on, and the diſſec- 
tions began at the anatomical theatre, I 
ſeized the opportunity of collecting a 


quantity of that fluid; and having ſuffered 


it to remain in a corked phial for two 


months, I then made the following trials. 
E X- 
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EXPERIMENT zz. 


1. I poured ſtrong ſpirit of vitriol on 
ſome of the putrid bile, but found it raiſe 
no ebullition. | 

Havins put an ounce of the putrid bile 
into a little retort, and placed it in a lamp 
furnace, I drew off about two drachms of 
a tranſparent liquor, with a conſiderable 
degree of pungency, and a fetid diſagree- 
able ſmell, like the ſpirit obtained from 
the ox-gall. 

2. Some of this ſpirit being dropt into 
ſyrup of violets, immediately changed the 
bluiſh colour of the ſyrup into a pale 
green. 

3. When dropt into a ſolution of corro- 
ſive ſublimate, it inſtantly threw down a 
white precipitate. 

4. And when dropt into a dilute ſolution 
of blue vitriol, it cauſed the ſolution to 
grow turbid, and heightened the blue co- 
lour. 

5. And yet, notwithſtanding all theſe 
ſtrong tokens of the alcaline nature, the ef- 
ferveſcence was but very obſcure when 
ſtrong ſpirit of vitriol was poured on the 
bilioſe ſpirit, 
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EXPERIMENT 32. 
Tux putrid liquor which lay about rot- 
ten fleſh changed the colour of the blue 


juices to a dark green. It occaſioned a 


ſmall precipitation when added to the ſo- 
lution of corroſive ſublimate, but it did 
not efferveſce with the acid, until air was 
transferred into it, from a mixture of acid 
and alcali: this method of treatment, not 
only made it efferveſce, but alſo deſtroyed 
much of the putrid tor. 


EXPERIMENT zz. 
Wurx the ſtor of this putrid liquor 
was deſtroyed, by pouring vinegar upon 


it, it returned immediately, on the addi- 
tion of ſpirit of ſal ammoniac. 


EXPERIMENT 34 
Tur fame thing happened when the /z- 


for was deſtroyed by the pouring of weak 
ſpirit of vitriol on the ſame putrid liquor, 


and afterwards dropping in /ixivium tar- 
tari X. 


*The acid ſpirit muſt here be pretty much diluted, 
otherwiſe it will raiſe a more diſagreeable fœtor, inſtead 
of conquering the original putrid ſtench, 


3 AND 
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AND thus we find, that as the fixed alcali 
is ſtrong enough to diſpoſſeſs the volatile, fo 
both of them have power to expel the ample 
putrid alcali. 

Fo, upon the whole, we may ſafely join 
with Neuman, in ſaying, that as ſoon as an 
animal ſubſtance begins to putrefy, it be- 
gins to diſcover an alcaline quality ; and 
this volatile matter, now produced in it, 
may be ſeparated by diſtillation in a very 
gentle warmth, 

Wu I made the experiments on the 
putrid -blood, related in No. 26 and 27, I 
had not obſerved Dr. Lewis's note on the 
above recited paſſage in Neuman : and 
therefore was greatly ſurprized to find that 
very ingenious gentleman declare, That 
this general doctrine of the chemiſts did 
* not appear to be ſtrictly juſt ; and that 
« they ſeemed to have been miſ-led by 
% applying to all animal ſubſtances what 
* they had found to obtain in one, but 
% what a farther examination ſhews to 
* obtain in very few, if any beſides, at 
« leaſt in any conſiderable degree.” 

« PuTRI1D urine (ſays he) gives plain 
&« marks that it contains a volatile alcali, 
already generated; but putrid blood and 
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* feſb are not ſenfibly alcaline, and yield #9 ef 
5 alcali on diſtillation, till after the phlegm ot 
&«& has ariſen.” * ed 

AFTER reading this note, from ſo ex- 
perienced a chemiſt, I began to call in m 
queſtion the evidence of my own ſenſes ; tic 
and had almoſt concluded that, ſome way th: 
| or other (though in what I could not poſ- be 
ſibly gueſs) the py had been miſma- far 
| naged. © wa 
I THEREFORE determined to repeat it, wa 
| and that with the utmoſt caution and an 
| exactneſs. cal 
| EXPERIMENT zz. 1 
| Two quarts of human blood were put do, 
into a retort, which being ſtopped, was wil 
ſuffered to remain five or fix weeks, at the fall 

end of- which time the blood was found 
highly putrid ; a receiver was now luted 15 ih 
on, and the fire raiſed, | from 
Tux very firſt drachm or two of the It 
liquor that' came over was immediately on 
weak 
j poured out in order to examine it. laſt, 
i | ' IT had preciſely the ſame ſmel] of the ſing 
5 ſpirit obtained in the former Proceſs; it body 


1 Neuman's Chemiſtry, 


it SLY | pier vgſced 
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Ferveſced with the acids, and ſhewed all the 
other alcaline properties already mention- 


ed . 


Some gentlemen of knowledge in che- 
miſtry were preſent during the diſtilla- 
tion, and were all thoroughly ſatisfied, 
that in this matter Dr. Lewis himſelf hath 
been miſled ; and, very poſſibly, in the 
ſame way that Sir John Pringle formerly 
was; for ſince alcalies rt putrefaction, it 
was reaſonable to conclude, that putrid 


animal ſubſtances were little, if at all, al- 


caline. 

Bur the principle on which this action 
of alcaline ſalts depends, has nothing to 
do, in particular, with alcali, being, as 
will be ſhewn immediately, common to all 


ſaline bodies whatſoever. 


+ The volatile alcali obtained from putrid ſubſtances | 


is not exactly ſimilar to that obtained by violent heat 
from animal ſubſtances not putrid. 
It differs remarkably in the flavour, which is nauſe- 


ous and diſagreeable, is not fo pungent, and is much 


weaker, than the common volatile alcali ; ſince this 
laſt, as we have juſt now ſeen, is capable of diſpoſleſ- 
ſing the putrid alcali, and of driving it off from any 
body to which it hath been united, 
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Although the arguing from experiments and 
obſervations by induction, be no demonſtra- 
"tian of general conclufions, yet it is the beſt 
way of arguing which the nature of things 
admits of ; and may be looked upon as fo 
much the ſtronger, by how much the in- 

ductian it mare general, 
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RespecTive Powers, and Max NEA 
of AcTins, of the different Kinds 
of ANTISEPTICS, 


* 


T was never imagined, until Sic Job 
Pringle ſhewed it, that the Antiſeptic 
Power is ſo extenſive; but it appears from 


the experiments made by that very judi- 


cious and learned phyſician, that ſalts of 
every kind, whether acid, alcaline, or 
neutral, fixed or volatile, as well as the 
aſtringent and gummy-reſinous part of 
vegetables, all of them reſiſt, and moſt 
of them correct putrefaction; and he 
purſued this branch of enquiry ſo far 
as to enable him to form a table, ſhew- 
ing the comparative antiſeptic forces of 

theſe ſeveral ſubſtances. 
His being ſo very particular on this 
head rendered it unneceſſary to repeat the 
experi- 
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experiments, with regard to all theſe dif- 
ferent ſubſtances; but as I had got into 
the habit of experimenting, and found 
great ſatisfaction from this method of ac- 
quiring knowledge, I reſolved to try ſome 
of them; and accordingly began with the 
acids, which, from ancient preſcription, 
claim the right of being placed at the head 
of this claſs. 


EXPERIMENT. 
HavinGs diluted the acids of vitriol, of 


2 alt, and of tartar, together with vine- 


gar, and the juice of lemons, all, as nearly 
as I could judge, to the ſame degree of 
weaknels, leaving them juſt ſo ſtrong as 


to be fairly ſenſible to the taſte, as to change 


the blue juices into red, and to efferveſce 
plainly, upon the addition of an alcali; 
T then put ſome ounces of each into five 


phials, and in every one of them immerſ- 


ed a little hit of freſhmutton ; and a fixth 
phial, with nothing but water and a bit of 
mutton, ſerved as a ſtandard. 

THEY were all placed in a moderate de- 
gree of heat (on the top of the furnace, 


along with the fermenting mixtures of the 
ſecond 


a. Þ AE By * 


I 


Powers of ANTISEPTICS. 


111 


I SS A r 3 es 5 
| 10 We dau *PaepurIg 
= | pv *pinng P e | waoid jog | ra tag (9) 
— | | * 4 * #4 n | 0 2 
dos og 28 1 | oom g | suouso- 0 (5 ) | 
BESIEE r 
gg g 7 3 ng | 2e32u A3JO (+) 
— — 7 7 — — — - — — 
no Ain 4 : h | 
uon f pinng on Zuruurdag 1 | 299mg [arr LJO (Ec) 
* — 8 — _ — — — — 2 T- — — 
ng | og n wong | 3S-P2SJO (2). 
— | — ——————_ — — — — — — — 
g “ = *329myg 322mg wang. | THETA JO (1) 
A S 8 * noi gy 3 — Ve 272 
mgx AAA ISdtov 
| ___*SOILLAASILNY SE pol 3 poinſip sd II ↄlqv. IL 
K —. 1 7 2 


172 Ox the RespecTive 

ſecond table) and ſuffered to remain for 
four days. 

Ix appears by the N table (the 
3d) that they were all, excepting the one 
in the acid of tartar, and the ſtandard, 
ſweet at the end of four days. I hung up 
all the ſweet pieces in the open air, where 
they ſoon became dry, and remained 


ſweet. 


Tuus it appears that acids, even when 
greatly lowered, have a ſtrong degree of 
power to reliſt putrefaction. 


EXPERIMENT 2. 

ALox with this parcel of acids I tried 
the fixed and volatile alcalies, diluted to the 
fame low degree; but though the volatile 
alcali preſerved the piece of mutton im- 
merſed in it as well as any of the acids, 
yet the lixivium turtari did not keep its 
ſweetneſs much longer than the ſimple 
water which ſerved as a ſtandard. 

I RESOLVED, therefore, to try the a/- 
calies, without lowering them fo much ; 
and, at the ſame time, was defirous of 
ſeeing what ſhare of antiſeptic power 
was poſſeſſed by a neutral mixture. 
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EXPERIMENT z. 


Five bits of freſh mutton were put in- 
to as many phials, with, 1, /ixivium tar- 
tari; 2, ſpirit. cornu cervi per ſe; 3, ſpi- 
rit. ſalts ammoniaci cum calce viva; 4, ſpi- 
ritus minderert; 3 and, 5 „ Water, as a ſtan- 
dard. 

Tun four firſt were al diluted with wa- 
ter, in the proportion of four to one; and 
all were left in the common temperature of 
the air. 

THE phials were examined every day, 
for eight days; and all of them, the ſtan- 
dard excepted, which grew putrid in three 
days, found ſweet; the pieces of mutton 
in the alcalies, grew ſoft and white, like 
freſh fiſh, but the one in the fprritus min- 
dereri always preſerved the natural redneſs 
of the fleſh. 

I Now left off examining them every 
day, and having laid the phials aſide for 
three weeks, found all the bits of mutton 
as ſweet as they were on the firſt day. 

THE power of the ſaline bodies was alſo 
tried, in another manner. oe 


| IE E X- 


114 On the RES FNR 
EXPERIMENT 4. 


I evT four pieces of freſh mutton into 
as many cups, and poured on them ſeve- 
verally, 1, weak ſpirit of vitriol z 2, ſpirit 
of bartſhorn 3» Axiuium tartari; and, 4, a 
neutral mixture, of fixed alcali and vitriolic 
acid; and having ſuffered them all to re- 
main about ten minutes, by which time 
they appeared to be thoroughly ſoaked and 
penetrated, I then threw them all into 
glaſſes with water, and ſet them by, in the 
common temperature of the air. The fol- 
lowing table, No. 4, ſhews how long each 
of them preſerved their ſweetneſs, 

Txvs the power of /a/ts in general, to 
keep off putrefaction, was moſt ſatisfacto- 
rily proved ; and as this power belongs to 
faline bodies in general, it certainly muſt 
depend on ſome property which is common 
to them af as ſalts, ſince we plainly ſee 
that acid and alcali have nothing to do here. 

Wirk regard. to aftringents, Sir John 
Pringle's experiments ſhew them to be poſ- 
ſeſſed of a very great degree of antiſeptic vir- 
tue; for allum, galls, green tea, and red roſes, 
were all found to reſiſt putrefaction, with a 


power greatly ſuperior to ſea-/a/r, 


AND 
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Axp the gum-ręſins, ſuch as myrrh, aſa 
fætida, albes, and terra japonica, together 
with decoctions of ſuch vegetable ſubſtances 
as abound in gummy-re/nous parts, Virginian 
nabe root, pepper, ginger, ſaffron, contrayerva 
root, ſage, valerian root, and rhubarb, with 
mint, angelica, ſenna, and common worm- 
wood, all of them ſhewed great antiſeptic 
power ; but none of them came up to cam- 
pbire, in this reſpect, which Sir John 
Pringle thinks may be allowed to keep off 
putrefaction, with a power three hundred 
times greater than ſea- ſalt. 

Many of the common eſculent vegeta- 
blies, horſe-radiſh, muſtard, carrots, turnips, 
garlic, onions, celery, cabbage, and colewort, 
were likewiſe found to keep back putre- 


faction *. 
Bur as to the antiſeptic power of lime- 


Moſt of theſe, beſide a great variety of other things, 
have been lately tried in France, with reſpe& to their 
power as Antiſeptics, and the reſult of the whole pub- 
liſhed under the title of Eſſai pour ſervir a P Hiſtoire de 
la Putrefattim. Parts 1766. 

It does not appear who is the author, but the experi- 
ments, which are very numerous (not much ſhort of 
300) have been made with ſurpriſing patience and ac- 


curacy. 
water, 
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water, there appeared to be a kind of diſ- 
pute, —and therefore, 


(EXPERIMENT 5) 


In order to ſatisfy myſelf in regard to 
this matter, I put a bit of freſh mut- 
ton, of two drachms weight, into an open 
glaſs, containing ſome ounces of ſtone 
lime-water * It was left there for a fort- 


night, and at the end of that time was 


found perfectly ſweet ; it had indeed grown 
quite tender, and when it was cut into, 
and ſome ſpirit of witriol dropt on it, an 


efferveſcence enſued, from the particles of 


the guick-lime which had penetrated the 
ſubſtance of the fleſh, and here being ſatu- 
rated with the fixed air, were now returned 
to their original ſtate of a calcareous earth. 

Tuls circumſtance of the efferveſcence, 
may poſſibly lead us to the true theory of 
the antiſeptic power, and ſhew us on what 
it immediately depends. 

Wx have ſeen, by the 16th experiment 
of the preceding eſſay, that putrefaction en- 
ſues in conſequence of the eſcape of the 


* Tt appears that Sir John Pringle made his experi- 
ments with chalk, and oyſter- ſhell /ime-water, 


8-4 fixed 


1 4 * . 4 + = BY — — — 
8 ——————ß—ßv˙—⸗. 
. - 


118 ON the RresPeECTIivVE 


fixed air; therefore, whatſoever hath the 
power to refrain the flight of this element, 
or hinder the inteſtine motion, muſt of courſe 
prevent putrefaction. 

,CALCAREOVS earths, in their native 


ſtate, have a ſtrong affinity with fixed air, 


and we have ſeen, that upon this account, 
when they he in contact with an animal 
ſubſtance, they attract ſome of this element, 
and thereby accelerate putrefaction: For 
here they cannot penetrate the ſubſtance of 
the putreſcent body; they only furround 
it : But when theſe earths are calcined, and 
converted into quick lime, then a certain 
portion of them is rendered ſoluble in wa- 
ter; the earthy particles, thus minutely di- 
vided, are now capable of pervading the 
ſoft texture of animal and vegetable bodies; 
where, as hath been juſt now ſeen, they 
immediately join themſelves to the fixed 
air of thoſe bodies : So long therefore, as 
the particles of lime remain in this ſituation, 
ſo long will the fixed air remain in a non- 
elaſtic ſtate, and ſo long will the inteſtine 
motion, and that particular combination of 
the inſenſible parts which conſtitutes pu- 


trefaction, be kept at a diſtance. 
8 Ir 


ine 
of 


U- 


Ir 
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Is ſaline bodies have a ſtrong affinity with 
fixed air, which ſeems highly probable, it ö 
is eaſy to account for their antiſeptic virtue; 
for they are all of them capable of ſuch 
extremely minute diviſion, that their par- 
ticles can moſt eaſily penetrate into any 
animal, or vegetable body, and here, im- 


mediately join themſelves to the fixed air 
-of thoſe bodies, where remaining, they 


will, like the /me, when divided and diſ- 
ſolved in water, keep back putrefaction by 
preventing the inteſtine notion, and ro 
ing the flight of the fixed air. 

Is we attend to all the methods that are 
uſed to prevent bodies from putrefaction 
and decay, we ſhall find that they moſtly 
tend to this ſingle point: Timber is cover- 
ed over with paint, or ſome ſuch unctuous 
and tenacious matter; fruit *, and other 
green vegetables, are preſerved the year 
round, by flightly ſcalding them (which 
thickens their external coats, naturally 


formed to prevent the-eſcape of their air) 


and then drying them well, and putting 


them into bottles cloſely ſtopped ; fleth 
meat of all forts is preſerved on the ſame 


* Such. as apples and gooſeberries for baking. 
I 4 principle 
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principle, and may be kept for many 
months without much ſeaſoning, provid- 
ed it be well roaſted or baked, and then 


covered over with lard, butter, or ſuet; 
and eggs, it is well known, will remain 


freſh for a long time, if their ſhells be 
coated over with melted ſuet, or the like 
te nacious ſubſtance. (1 


ANIMAL fluids, likewiſe, if the air be 


not ſuffered to eſcape from them, remain 
for a great while, without growing putrid ; 
ſurgeons often meet with large colleCtions 
of extravaſated blood, or ſerum, which, 
after lying, for years, in their own firm 
and compact cyſts, do not betray any thing 
putrid on their being firſt let out; but in 
a very ſhort time after the opening is made, 


and there is a way for the air to fly off, 


the diſcharge grows intolerably fetid ; and 
they alſo find, where wounds are made in 
fleſhy parts by ſimple inciſion, and are fo 
circumſtanced as to lay them under no ne- 
ceſſity for frequent dreſſing, that, when 
carefully kept covered, and the eſcape. of 
the air prevented, they heal in a very fhort 
time, without any fign of ſuppuration, 

which 1s a certain degree c of putrefaction. 


Tur 
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THe various non-aſtringent vegetables 
which Sir John Pringle tried, and which 
he found to retard putrefaction, muſt have 
done ſo in conſequence of their property 
to raiſe a fermentation when mixed with 
any animal ſubſtance ; and as to the prin- 
ciple on which aſtringents become anti iſep- 
tics, it is eaſily comprehended. 

Tux action of aſtringents conſiſts in their 
corrugating, or criſping up the animal 
fibres, whence the ſolid particles of theſe 
fibres are brought to a nearer approach, 
and the power of their coheſion conſidera- 
bly increaſed ; conſequently, the ſubſtance 
of the body, ſo ated upon, muſt become 
more firm, and compact, and this of courſe 
muſt hinder the inteſtine motion, without 
which there can be no putrefaction. 
Alx bodies poſſeſſed of this aftringent 
power, with regard to the fibres, and 
which, at the ſame time, have a ſtrong 
affinity with water, muſt be antiſeptics on a 
double account; accordingly, we ſee 
whence it arifes, that ardent ſpirits, and 
the ſtrong mineral acids eſpecially the vi- 
triolic, reſiſt putrefaction ſo very power- 
fully: For theſe not only abſorb the water 
from the putreſcent ſubſtance, but like- 


wiſe 
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wile criſp up its #6res, and thereby render 
it ſo hard and durable, that no change of 
combination will take place for me; 


years. *, 


80 


Dr. Petit made a number of experiments in the 
year 1732, with a view to determine the different de- 
grees of aſtringent power in ſuch ſubſtances as are uſual. 
ly applied to ſtop bleedings, and he obſerved at the ſame 
time their reſpective antiſeptic powers. His method 
was to take little pieces of freſh mutton of the exact 


weight of two drachms, and - having covered them over 
with aſtringent ſubſtances reduced to powder, he left 


them in that ſituation for four days. At the end of 
every twenty-four hours, the bits of mutton were taken 
out, freed from the powders, and accurately weighed ; 
according as he found the weight to diminiſh, he cal- 
culated the ſtrength of the aſtringent; for his way of 
accounting for the action of aſtringents, is, that they ab- 
ſorb the moiſture from the fleſhy ſubſtances to which 
they are applied. Ils reſſerrent les orifices auxquelles 

ils s appliquent parce qu'ils en abſorbent Vhumidite, 
e ce qui etant fait, les parois des vaiſſeaux Jiminuees 


de volume ſe rapprochent par leur reſſort naturel, & 


e peuvent ſe rapprocher au point de ſe coller enſemble 


% & de fermer le vaiſleau.” 
His theory, in relation to the Antiſeptic Power of 


Aſtringents, is as follows : © La corruption vient de |: 
« deſunion des principes qui formoient les molecules de 


« Ja chair ou ſes parties integrantes ; Ihumidite favoriſe 


cette deſunion, le deſſechment & le reſſerrement y ell 


« contraire, De la ſuit manifeſtement, qu'un bon 
« Aſtrin- 


elles 
idite, 
nuees 
l, & 
emble 


rer of 
de la 
les de 
woriſe 


t y eſt 
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oppoſing putrefaction; let us now proceed 
to conſider thoſe which have the 
reſtoring ſweetneſs to ſubſtances actually ** 
trid. 


EXPERIMENT 6. 


HaAviNnG put a number of ſmall pieces 
of mutton into_ a phial with water, and 
placed it in a moderate degree of heat, in 
order to make them putrefy the ſooner, I 
found them, after ſtanding four days, ſuf- 
ficiently ſoft and putrid ; I then put foe of 
theſe bits of putrid mutton into as many 
cups, and poured, on the iſt, ſpirit of vi- 
triol ; on the 2d, Hpirit of ſea-Jalt ; on the 
za, vinegar; and on the 4th, freſh lemon 
juice; the 5th cup contained only water, 
and was left as a ſtandard, by which the 
others were to be compared &. 

To have a ſynoptical.view of the changes 
from day to day, I formed the following 


e Aftringent doit laiſſer Ia chair, &il eſt poſſible, ſans 
* corruption & ſans mauvais odeur.” Hit. & Mem. de 


Þ Head, R. des Sciences, 1732. 


* The mineral acids in this experiment were diluted 
ſo as to reduce them, as nearly as could be judged, to 
the ſtrength of the vinegar that was uſed. 


table, 


So far in relation to the virtue of things 


power of 


— — — - 
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table No. 5, and at the expiration of twen- 
ty-four hours, found the ſeveral appear- 
ances exactly as ſet down in the firſt column 
thereof ; after forty-eight hours, the ap- 
pearances were agreeable to the ſecond co- 
lumn of the table; at the end of three 
days, things ſtood as in the third ; and af- 
ter four days, the ſeveral bits of the mutton 
were found in the condition expreſſed in 
the fourth column. 

BEING thus fatisfied of the power of 
acids to correct putrefaction, I threw out 
all the pieces of the mutton but the 5th, 


which had ſerved for a ſtandard ; reſerving 


it for another experiment. 

Tuus it appears, that the vitriolic acid 
has a more powerful antiſeptic virtue than 
the marine; and that both of them ſhew an 
aſtringent quality, by their hardening ani- 
mal fibres, though in a different degree ; 
and the effect of the vegetabſe acids, in fo 
remarkably ſoftening and relaxing the ſolid 
fibres, gives room to expect great things 
from their power as reſolvents, when out- 
wardly applied. | 

SINCE acids both ref and correct putre- 


faction, it was very reaſonable to expect 


that all putrid diſeaſes ſhould yield to them, 
when 


Table V. 
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when given in the way of medicine; but 
experience, the only thing on which the 
practice of pbyſic muſt always reſt, abun- 
dantly ſhews that their power in this re- 


ſpect is pretty much limited; and that 


where the putrid matter to be corrected 
lies beyond the firſt paſſages, acids are 
found quite inſufficient to conquer it. 
EXPERIMENT 7. 
Bur the alcaline ſalts even exceed the 
acids, in regard to the power of correcting 
putrefaction; for two ſmall pieces of pu- 
trid beef, after lying a night in the vola- 
tile alcali *, diluted with water, in the 
proportion of four of the latter to one of 
the former, were found perfectly free from 
the putrid ſtench; but they were ſo fully 
charged with the liquors in which they 
had lain, that not even boiling could de- 
ſtroy the peculiar ſmell of the volatile 
alcali. 


* Both the mild and the cauſtic alcalies were tried 4 | 


viz. Spiritus cornu cervi per ſe, & Spiritus ſalis ammo- 
niaci cum calce viva. 


» © Tb . 4 
P Y , 4 
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EXPERIMENT 8. 


Tur fixed alcali likewiſe fweetens very 
powerfully : A little bit of putrid beef, 
from lying twenty-four hours in /axiomm 
tartari, diluted with an equal quantity of 
water, became hard and firm, and was 
found to have no ſmell, but that which is 


peculiar to the lixivium. 


EXPERIMENT g. 


Bur the neutral mixture does not give 
ſweetneſs : ſpiritus mindereri, if made in 
ſuch manner as to be perfectiy neutral, 
ſeems to have no power to correct putre- 
faction; if the volatile alcal is allowed to 
predominate, the mixture will ſweeten in 
proportion; for, as hath been juſt now re- 
lated, the volatile alcali is very power- 
ful in driving off the putrid ſtench. 


EXPERIMENT 10. 


SPIRIT of vitriol and lixivium tartari 
being mixed to the point of ſaturation, and 
a bit of putrid beef being left in the li- 
quor for twenty-four hours, was ſound not 
at all ſweetened. 


E X- 
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EXPERIMENT 11. 


A $TRONG decoction was prepared, 
from equal parts, formentil root, balauſtines, 
pomegranate peel, and red-roſes, and a bit 
of putrid beef was immerſed in the liquor ; 
the /#tor ſeemed rather increaſed than di- 
miniſhed, by lying twenty-four hours in 
this decoction. 


EXPERIMENT 12. 


Taz ſame thing happened with /ime- 
water, which, notwithſtanding it re/ſts 
putrefaction ſo ſtrongly, appears to have 
no power to correct it. 


EXPERIMENT 1;. 


NEITHER have ardent ſpirits the leaſt 
power to deſtroy the putrid ſtench, any 
further than as it is, in ſome degree, ob- 
ſcured by their own peculiar flayour. 


EXPERIMEN T 14. 

STRONG decoctions of the bark, and of 
valerian, together with ſtrong infuſion of 
camomile flowers, were alſo tried as ſweet- 
eners. After ſuffering three ſmall pieces 


of putrid fleſh to lie thirty-fix hours in 
| theſe 


Ces 


eſe 
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theſe liquors, I could ſcarcely take upon 
me to ſay they were ſweetened ; the 
putrid ſtench indeed was rendered more to- 
lerable, by the ſmell of the liquors, but 


did not ſeem to be much conquered. 


Fo unleſs the decoctions be frequently 
renewed, as was done by Sir 70hn Pringle, 
ſo as by repeated affuſions the viſcid par- 
ticles of the gum-reſin may be applied in 
ſuch quantity as will wholly entangle and 
fix the volatile particles of the putrid alcali, 
the effect is but ſmall ; excepting the pu- 
trid body is allowed to remain long enough 
in the decoction or infuſion for a fermenta- 
tion to begin, which will indeed effectually 
change the ſtate of the mixture, and pro- 
duce ſuch a new combination as will main- 
tain its ſweetneſs for a conſiderable length 
of time. 

Tuls power of fermenting mixtures to re- 


fore ſweetneſs was diſcovered. by Sir John 


Pringle ; but as I have made ſeveral expe- 
riments in relation thereto, I ſhall here lay 


them before the reader. 


EXPERIMENT 15. 
WHILE the 6th experiment, with regard 


to the power of acids in correcting putre- 


K faction, 
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faction, was going on, I one evening fook 
a bit of the mutton out of the fore phial, | £ 
which was grown, by that time, exceed- m" 
ingly ſoft and putrid, and having faſtened * 
it to a thread, immerſed it, at eight o'clock, 0 
in a vat of melaſſes waſh, at the diſtiller's, 8 
then in a degree of fermentation, rather 
If upon the decline. Next day at noon, I ab 
| | took it out, and having waſhed it in wa- th 
. ter, in order to free it from the ſmell of fp 
11 the liquor in which it had been lyi ing, W 
| | | found it perfectly ſweet and firm. fy 
Wl As this piece had been rendered ſo en- 
Fi tirely ſweet and firm, and, to all appearance, 
[1 found, for it looked like a bit of meat that E 
1 had been ſlightly fried, I conjectured that pe; 
if l it might not be neceſſary for it to lye fo ſof 
5 long as ſixteen hours; I therefore obtained fa 
i a gallon of the waſh, from my friend the ved 
diſtiller, that I might examine the progreſs han 
at home, and at my leiſure. 175 57 
EXPERIMENT 16. - 
: | ; firn 
I ELUNGED into this gallon of fermenting G 
liquor the very identical piece of mutton Fe” 
that had ſerved as a ſtandard in the ſixth che 
experiment on the acids; and which, piec 
from lying in an open cup for ſeveral days, yap 


2 was 
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was grown fo ſoft that I was obliged to tie 


it round with a piece of thread (for, when 
the thread was paſſed through it, the fleſh 
was ſo tender that it would not hold) and 


ſo extremely putrid that the ſtench was in- 


tolerable. | 

In one hour the putrid ſmell was much 
abated, and at the end of fve entirely gone, 
the meat being now firm, and perfectly 
ſweet; it was hung up in the open air, 
where it ſoon became dry, and reinained 
ſweet ever after, 


Ix order to ſee whether this change de- 
pended on the liquor, or on the vapour, I 


ſuſpended a thin bit of putrid mutton, 


from the ſtore phial, in the mouth of the 
veſſel wherein the waſh was fermenting, 
but ſo as not to touch the liquor, and left 
it there during the night; in the morning 
it was found plumped up, ſweet, and 
firm; SN | 

Tuts experiment I frequently repeated, 
and always with ſucceſs; but whoever 
chuſes to try it, muſt take cate that the 
pieces of putrid meat be cut thin, ſo as the 


vapour may have power to pervade them, 


K 2 other- 
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otherwiſe the ſweetneſs will not be com- 


pletely reſtored; whereas, when the expe- 


riment is made with the liquor, and the 


pieces of putrid fleſh are ſuffered to lie 
ſoaking in it, they may then be cut of any 


ſize that the party pleaſes; for if time be 
given, the ſubtile gas will penetrate, and 
produce its effect. | 


EXPERIMENT 18. 


Evxx acids will ſweeten pretty large 
pieces; two bits of putrid beef, of an 
ounce weight, were left ſeverally in illed 
vinegar, and in melaſſes waſh, juſt as it had 
done working. 

Tux firſt was found very much, though 
not entirely, ſweetened, after lying twen- 
ty-four hours; but the ſecond was render- 
ed perfectly ſweet. In order to ſee if they 
were thoroughly penetrated, and ſweetened 


to the heart, I boiled both the pieces, and 


was ſurprized to ſee the one which had lain 
in the acid go all to pieces in the boiling, 
which I thought the more odd, as it had 


been rendered hard and firm; an effect 


wherein the filled vinegar differs widely 


from that which is not diſtilled. This diſ- 


ſolution J aſcribed to the peculiar difo/vent 
3 quality 


PowERSs of ANTISEPTICS. 133 


quality of the vinegar, and did not believe, 


— I tried it, that a mineral acid would 
produce the ſame effect. 


EXPERIMENT 19. 


Bur an ounce of putrid beef, after lying 
twenty-four hours in di/ute ſpirit of vitriol, 
and coming out perfectly hard, ſweet, and 
contracted, on being boiled, fell all to 
pieces, exactly as did the one which had 
lain in the diſtilled vinegar; and when 
rubbed between the fingers, it melted away 
like ſo much wet paſte. To be certain 
that nothing of this was owing to too much 
boiling, I put a little bit of beef, of a 
drachm weight, that had been ſweetened 
by the volatile alcali, into the veſſel along 
with it, and ſuffered it to remain the whole 
time of the boiling ; but it came out white 
and firm, and, as hath been mentioned 
already, ſtrong of the volatile alcali. 

Fox the alcalies cannot be ſaid, with 
propriety, to reſtore ſweetneſs ; they only 
drive off a weaker alcali: As the fixed 
alcali can diſpoſſeſs the volatile, ſo both of 
them have the power to drive off the /m- 
ple putrid alcali; and thus the putrid ſub- 

K 3 ſtance 


134 | On the RESPECTIVE 


ſtance becomes the 4a/is of a ffronger, in- 
ſtead of a weaker, alcali * 

THE manner in which acids ſweeten pu- 
trid fleſh ſeems alſo pretty plain ; for their 
action appears to conſiſt in ſaturating and 


fixing the putrid alcali, and by thus deſtroy- 


ing its volatility, they hinder the putrid 
Jeter from flying off, and ſtriking the or- 
gans of ſmell; but at the ſame time that 
acids do this, they diſolve the elementary 
earth, and thus deſtroy the texture of that 
ſubſtance whoſe ſoundneſs they were ſup- 
poſed to reſtore. Whereas, the peculiar 
excellence of the fermenting liquors is, to 
reſtore ſweetneſs to the fluids, and firmneſs 
to the ſolids, 


Tw o e of linen rag were dipt in 
the putrid liquor of the ere pbial; one 
was ſuſpended over the waſh in fermenta- 
tion, and the other was hung up in the 
open air, In two hours the one expoſed 
to the vapour became almoſt ſweet, the 
other remaining as offenſive as at firſt ; and 


dee the 28th, 3oth, 33d, and 34th experiments 
pf the preceding eſſay. 


in 
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in ſix hours, the firſt piece of rag had no 
ſmell but that of the yapour ; while the 
other, though now grown dry, ſtill ſtrong- 
ly retained the putrid ſtench. 

As ſugar is an antiſeptic, in conſequence 
of its ſaline nature, I did not know but 
ſomewhat of the virtue of the melaſſes waſh 
might depend on this circumſtance. 

In order to determine this, I immerged 
one ſmall bit of putrid fleſh in a mixture 
of bread and mutton, with lemon-juice, 
and ſuſpended another in the neck of a 
phial containing a fermenting mixture, 
with ſpinage; and found, after eight hours, 
that both of them had loſt the putrid 
ſtench, and had now no other ſmell than 
that of the mixtures ; which, as hath been 
elſewhere obſerved, was ſweetiſh, and not 
unlike fenugreek ſeed. The like experi- 
ment was tried with another fermenting 
mixture, as the reader will find by turning 
back to the 45th page. 

SIR Yohn Pringle ſeems to think, that 
the putrid ſmell in theſe mixtures is de- 
ſtroyed by the acid which is produced in 
the courſe of the fermentation. Relying 
on his authority, I was for ſome time of 
the ſame opinion, and looked on the ſubtile 
K 4 gas 
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gas as ſomewhat of the nature of a volatile 
acid; for I had then the ideas of acid and 


antiſeptic ſtrongly connected together in my 1 
mind: but, upon enquiry, this notion was and 
found to be void of foundation. 
EXPERIMENT 21. mal | 
For one piece of linen rag dipped in W 
lixivium tartari, and another tinged blue * 
by the ſcrapings of radiſbes, were expoſed throu 
for eight and forty hours to the vapour ſweet 
ariſing from a large vat full of melaſſes whe 
waſh, in high fermentation ;. yet the firſt gow 
was not at all ſaturated, nor the laſt, in any 9 
any, even the lighteſt, degree changed into 
red. inteſt 
AND in all the fermenting mixtures that _—_ 
I tried, none of them became ſour, ex- "Th 
cepting one (No. 6, table 1) for ſeveral begar 
days after the firſt ſtage of the fermentation 1 
had ceaſed *. nels 
| ood, 
E * Th 
f | added, 
In order to ſee how long this kind of mixtures ſians « 
would preſerve their ſweetneſs, I reſerved three of the have g 
14th experiment of the ſecond eſſay; to wit, thoſe with 1 e 
the barley, the rice, and the oats. falt of 
Into the phial with the barley I put about half an Ing 
inch of a thread which had been dipped in a putrid ans- month 


= 
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EXPERIMENT 22. 


Two drachms of the cortex in powder, 


and half an ounce of /a/zva, were added to 
a mix- 


mal fluid ; into the one with the rice I poured a tea- 
ſpoon ful of vinegar ; the third, with the oats, was 
left without any addition. 

All the three mixtures were now at reſt, having run 
through their firſt ſtage, and being every one perfectly 
ſweet, they were left in the common temperature of 
the air; the phials not cloſely ſtopt. (This was in the 
month of Jug.) 

For three weeks, no alteration was perceivable in 
any of them; but at the end of that time, the mixture 
into which the putrid ferment had been put began the 
inteſtine motion, which continued, in a gentle degree, 
for ſeven or eight days before the mixture became fully 
putrid, 

The phial into which the vinegar had been thrown, 
began at the three weeks end, to ſhew ſome ſmall ſigns 
of inteſtine motion; a thick, white ſcum formed on 
the ſurface, and it aid not grow putrid until it had 
ſtood, in all, fix weeks. 

The third mixture, to which nothing had been 
added, remained quite — reſt, without ſhewing any 
ſigns of motion for two months; then it was found to 
have grown ſour, and had contracted acidity ſufficient 
to curdle milk, and to raiſe an ebullition when ſome 
ſalt of hartſhorn was thrown into the phial. 

I now corked the phial, and ſet it aſide for three 
months; and then, having diſtilled the mixture by a 
very 


— I 
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a mixture of ox-gall and water, which was 
grown putrid, for it had been uſed as a 
ſtandard to two mixtures of gall and 
teſtacea. 5 
Uro the firſt mixture, the fator in- 
creaſed greatly, and the bark ſeemed to act 
on the putrid bile in a manner not unlike 
the action of lime, or fixed alcali, when 
mixed with crude ſal ammoniac, in order to 
drive off the volatile alcali. 
Tux mixture was now laid by for twen- 


ty- four hours, at the expiration of which 


I found the putrid ſmell much abated, and 
a fermentation beginning ; I now ſuſpend- 
ed a little bit of putrid fleſh in the neck of 
the phial, and placed it in a moderate de- 
gree of heat. When twenty-four hours 
more were elapſed, I again examined the 
mixture, which was ſtill in briſk motion, 
and found that it had entirely loſt the - 
tor, having now acquired a new and pe- 
culiar ſmell, which was not only ſweet, 
but agreeable, and different from the ori- 
ginal ſmell either of freſh bile, or of the 
cortex. | ee 


very gentle heat, I obtained a volatil allaline ſyirit, of 
a peculiar ſmell, not unlike that obtained from the pu- 


trid blood formerly mentioned. 
Bü THE 
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Tux bit of putrid fleſh was found ſweet- 
ened; having removed it, I fixed the 
bended glaſs tube as deſcribed formerly, 
and, by means thereof, joined a ſmall 
phial, containing a drachm of non-effer- 
veſcent, volatile alcaline ſpirit, to the phial 
which held the fermenting mixture : They 
were left in conjunction for twenty-four 
hours, and when ſeparated, ſome ppirit of 
vitriol being dropped into the ſmall phial, 
raiſed a ſmart ebullition. 
Ix has been ſhewn in former experi- 
ments, how readily the bark runs into fer- 
mentation out of the body, and there is 
great reaſon to expect that it will be till 
more. prone to ferment in the body, when 
opened by the digeſtive fluids; and the 
preſent experiment ſhews- plainly, that 
when opened by fermentation, the cortex, 
like the melaſſes, and other things that were 
tried, gives out ſome ſubtile matter, which 
hath .the power of reſtcring ſweetneſs to 
putrid animal ſubſtances : Is it not agree- 
able then to reaſon, as well as experiment, 
to account for ſome ſhare of its antiſeptic 
virtue upon this principle ? 

IF we attend to the nature of the diſeaſes 
wherein the bark is found moſt uſeful ; 


and, 
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and, on the other hand, remark thoſe caſes 
wherein it either does harm, or proves of 
no effect, we ſhall find ſome ground for 
eſtabliſhing this hypotheſis. 

FiRsT, the cortex is of the higheſt ſer- 
vice in gangrenes, where the veſſels are re- 
laxed, and the blood diſſolved; 2, in 
wounds and ulcers, where the ſolids and 
fluids are in the ſame weak and diſſolved 
ſtate; 3, in the low ſtate of- malignant fe- 
vers, and ſmall- pox, where the humours 
are evidently putrid; 4, in intermittent fe- 
vers, where almoſt every ſymptom betrays 
evident marks of a putrefactive acrimony. 

In theſe laſt it ſeems to be the moſt 
plauſible opinion, that the morbific matter 
is lodged originally in the flexure of the 
duodenum ; here the cortex comes into im- 
mediate contact with the putrefactive colly- 
wvies, and preſently * running into fermen- 
tation, ſoon throws off a quantity of the 
ſubtile vapour, ſufficient to ſaturate the 
acrimonious matter; which being thus 
rendered mild and ſweet, the febrile com- 
motion, which would have enſued had this 


* The putrid matter will encreaſe the tendency to 
fermentation, 


irritating 


118 
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irritating cauſe not been removed or cor- 
reed, is now prevented. | 

In this caſe, we have ſuppoſed the gene- 
ral maſs of fluids to be untainted ; but, 
even in caſes where the putrefactive acri- 
mony has made further advances, and has 
actually taken place in the conſtitution, if 
the medicine be continued, and given in 
large quantities, its ſalutary effects will 
preſently appear, and will ſhew that the 
antiſeptic vapour can reach the blood, and 
there reſtore its conſiſtence, and correct its 
ſharpneſs. 

Bur this valuable drug has another great 
advantage. Beſide its readineſs to ferment, 
and being able to yield a large proportion 
of the antiſeptic vapour, it hath alſo a remark- 
able power of bracing up and ftrengthen- 
ing the vaſcular ſyſtem ; thus enabling 
the powers of the body to conco the mor- 
bific matter, and expel it by the proper 
emunctories : For it is obſervable, that, 
after a liberal uſe of it, profufe evacuations 
of urine and ſweat often enſue, and ſome- 
times beneficial diſcharges by ſtool ; then, 
when the offending matter is ſo thrown off 
or corrected, the aſtrictive quality of the 
bark braceth up and ſtrengthens the ſolid 

fibres, 
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fibres, which had been relaxed and weak« 
ened by the putrefactive acrimony. 

Burr in diſeaſes where there is an inflam- 


matory tendency, where the veſſels are full, 


the fibres tenſe and rigid, and the blood 
thick and ſizey, then is the bark hurtful 
and dangerous; becauſe, it throws much 
air, and no water, into the blood, and con- 
ſequently muſt highly increaſe the morbid 
diſpoſition of the fluids, while, at the ſame 
time, its aſtringent virtue muſt add to the 
tenſion of the living ſolids. 

For this ſubtile antiſeptic vapour appears 
to conſiſt chiefly, if not altogether, of the 


fixed air * of the fermenting ſubſtances ; 


ſince 


* This, I find, is not admitted by Dr. Cullen, the 
celebrated profeſſor (late of chemiſtry, but now of the 
theory of medicine) at Edinburgh ; for he teaches (as I 
am informed) that there is a volatile acid which flies 
off from fermenting and efferveſcent mixtures along 
with the aerial principle, and that it is this acid which 
deſtroys the putrid fœtor, while the air reſtores firmneſs 
to the pieces of rotten fleſh. 'T his vslatile vegetable acid 
is ſaid to bear the ſame relation to the fixed vegetable 
acids, that the volatile vitriolic does to the fixed vitriolic. 


But it ſeems that this volatile vegetable acid has not 


the power to change the blue juices to a red colour, 


nor to ſaturate the alcaline falts ; therefore, the 21ſt 
experiment 
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ſince I have found, by experiment, that as 
the fixed air thrown off by eferveſcence 
agrees with the gas Hlugſtre, in ſuffocating 
animals, ſo does it agree with the ſame gas, 


in the property of reſtoring ſweetneſs. 


EXPERIMENT 23. 


A SMALL piece of putrid beef, taken 
immediately from the liquor in which it 
lay, was put into a cup with ſome /ix:/v:un 
tartari, and on it was poured by degrees, a 
ſufticient- quantity of fþirit of vitriol. 

THE moment the ſaturation was com- 
plete, the bit of beef was taken out, and 
found to have almoſt entirely loſt the pu- 
trid fetor ; what ſmell it now had, was 
rather to be termed muſty than putrid ; on 
waſhing it in clean water, this muſty ſmell 
went off, and a very little of the putrid 
was again to be perceived. 


EXPERIMENT 24. 


AnoTHER bit of the ſame putrid beef 
was put into a cup, with ſome ſalt of 


experiment of this eſſay is by no means concluſive, 
and has led me into an error, in aſcribing the power of 


reſtoring ſweetneſs chiefly to the aerial principle. 
hartſhorn, 


Jari ſborn, and on them vinegar was pour- 
ately on the ceſſation of the ebullition, the 
have entirely loſt the ſœtor, having now no 


which is not unlike the ſmell of burnt 


1 


fal cornu cervi thrown into it, the glaſs 
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ed, to the point of ſaturation: Immedi- 
piece of fleſh was taken out and found to 
ſmell but that of the neutral mixture, 


horn; but upon waſhing the beef, this 
ſmell went off in great meaſure, and not 
the leaſt of the putrid ſtench was to be per- 


ceived. 


Born theſe pieces were boiled, and both 
came out perfectly firm; the laſt piece, 
upon being cut into, was found ſweet to 
the very heart; but the other was found 
not to have been ſo thoroughly pervaded, 
as it diſcovered a little of the putrid ſmell 


on being divided. 


E XP E RIM E NT 25. 


A B1T of putrid fleſh, of about a drachm, 
was put into the phial C, as in figure 2, 
which previouſly had a drachm or two of 


tube was fixed cloſely into the neck of the 


phial, and the other extremity of the tube . 
inſerted into a ſmall phial, with half a 1. ks 2 * 
I 


drachm of the putrid liquor that lay about IE « and en 
the 
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the rotten fleſh ; vinegar was now poured 
through the funnel, to raiſe an ebullition. 
When the ſalt was all diſſolved, and the 
efferveſcence at an end, the phials were ſe- 
parated; the bit of beef was now found 
ſweet, and the putrid liquor, which before 
ſhewed no ſigns of ebullition upon dropping 
an acid into it, a0 efterveſced plainly, on 
the addition of /prrit of vitrial; and it had 
beſides loſt much of the putrid fror. 

AnD thus we ſee, * fermenting and 
efferveſcent mixtures are the moſt powerful 
of all known antiſeptics. | 

SOME ſhare of this power remains in li- 
quors after they have run through their 
firſt ſtage of fermentation, which is diffe- 
rent in different liquors ; as may be ſeen in 
the following table (No. 6) and ſeems to 
depend on the quantity of the ſubtile va- 
pour which is left in the liquor, fince thoſe 
that are moſt ſparkling and briſk, are found 


to Ow the greateſt ſhare of antiſeptic g 


power * | 
THe 


48 ; When, by fermentation, the conſtituent parts 
« of a vegetable are ſeparated, part of the air flies of 
into an elaſtic ſtate ; part unites with the ſalt, oil, 


and earth, which conſtitute the tartar 5 the remain- 
L « der, 
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"THE fixed air, when transferred from a 
ſound body into one that is putrid, appears 
to reſtore to that body the « rindi that 
had been deſtroyed or loſt . | 

BuT here it may be demanded; 'what 
can theſe experiments prove with regard to 


the reſtoration of putrid fluids, in a living 


body ; is it poſſible to ſaturate theſe hu- 
mours with ſuch 'a quantity of air as will 
be ſufficient to correct their ſharpneſe, re- 
tore their con rence, and bring. back their 
ſweetneſs ? 

To this it may with ſafety be replied, 
that it is not only poſſible, but that it is, 


perhaps, the only way by which this change 


can be produced. 

Fok we have ſeen that thaw is a decep- 
tion, in regard to both acids and alcalies, 
when we ſuppoſe them to reſtore ſweetneſs 


to a putrid animal ſubſtance ; that the fr/, 


« der, which continues in the fermented liquor, is 
ce there, ſome of it in a fixed, and ſome of it in an 
e elaſtic ſtate.” - Hales, vol. i. p. 300. 

+ The manner of acting of air, when transferred 
into a body whoſe texture is broken and diſſolved, will 
be better comprehended from ſome experiments here- 
aſter to be mentioned in the 5th Effay ; the thing be- 
ing, in ſome degree, rendered viſible, 


L 2 ſo 
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ſo far from giving ſoundneſs to ſuch kind 


of ' ſubſtances, do in reality deſtroy their yo 
toxture ; and that the ſecond only change wh 
the nature, but do not reſtore the original an 
ſweetneſs. vie 
Bur acids, we have likewiſe ſeen, are ly 
neutralized *, during the alimentary fer- ten 
mentation, an therefore they cannot act nel 
as acids, by ſaturating any thing of the and 
alcalious kind that they meet with in their the 
courſe of circulation. The power of acids, fro, 
therefore, is confined, and we are not to def 
expect, that they are to pervade the mi- \ 
nute branches of the vaſcular ſyſtem, when ner, 
indeed, it is evident, that they ought not The 
to be allowed to paſs into the blood in their reſi 
acid form, ſince it is plain, that, from their dies 
diſſolvent nature, the body muſt be de- of t] 
ſtroyed, and its moſt ſolid parts melted prie! 
down to a jelly, if naked acids were to be A 
received into the general maſs of fluids +: tione 
Their action, therefore, cannot extend be- 1 
2 an | 47 
* Sce the 3d and 5th experiments of the 2d Eſſay. 40 4 
-+ In thoſe deplorable caſes that now and then hap- « th 
pen, where all the bones become ſoft, a manifeſt acidity as 
hath been diſcovered in the fluids ; a thing ſeldom ob- Fn: 
ſerved in other morbid caſes, See Haller. Elna Phy: ere 
ſolrg. tom. ii. p. 94. caſe, 


N. ond of ha 
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yond the limits of the alimentary canal, 


where they may come into contact with, 
and correct the ſharpneſs of a putrid collu- 
vies. In theſe caſes they may, and actual- 


ly do, exert very notable powers, as is of- 
ten experienced, by their preventing ſick- 


neſs and nauſea, and reſtraining vomitings; 
and by neutralizing, as it may be termed, 


the putrefactive matter, thus prevent it 
from carrying into the blood its peculiar 


deſtructive quality. 

Wir regard to the exhibition of alca- 
lies, the point is not yet thoroughly ſettled. 
There can be no doubt of their power to 


reſiſt and correct putrefaction, in dead bo- 


dies; but whether, upon the preſumption 
of this virtue, they can be given with pro- 
priety, as antiſeptics, is not ſo clear. 

A vxRx eminent and ſucceſsful practi- 
tioner is of opinion, That the exhibition 


© of volatile alcalious ſalts to the fick, in 


t putrid diſeaſes, is adding fuel to the 
% fire; for they certainly diſſolve or break 
e the globules of the blood, and thencs 
* more ſpeedily bring on the general pu- 


&© trefaction.“ And he relates a ſingular 


caſe, where an uncommon quantity of /a/# 


of hartſhorn being taken by a young gen- 
L 3 tleman, 
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tleman, and the uſe of it continued, * A 
« hectie fever enſued, as alſo vaſt hæ- 
** morrhages from the inteſtines, noſe, and 
««.:purns ; every one of the teeth dropped 


out, and the patient could eat nothing 


«© ſdlid; he waſted vaſtly in his fleſh, and 
« his muſcles became as "oft and flabby as 
«thoſe of a new: born infant; and broke 
*« out all over his body in puſtules, which 


„ itched moſt intolerably, ſo that he 


% feratched himſelf continually, and tore 


* his ſkin with his nails in a very ſhock- 


„ ing manner; his urine was always 
«..exceflively high-coloured, and very 
« fœtid *. In f 
TRE acrimony Þ in this caſe however 
appears to have been what Gaubius terms 
acre alcaleſcens volatile purum, which, 
though a component part, is not to be con- 
founded, or looked on as the ſame, with 
the real and genuine putrid acrimony ; this 
ſeeming to conſiſt, in an over proportion, 
and irregular combination of the ſaline and 
Ne PTR of the blood ; theſe . 


* 8 11 


*Huxham en the 4 Throat, p. E/ & 68. See alſo 


his Eſſay on Fevers, p. 118, 5th Edition. „G of, e 
+ Vids Gaubii Inſtit. Path, ſect. 310 & 312. 
| being 
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being left at liberty to run into this deſtrue- 
tive combination from the want of their 


bond of union, the fixed air. 


AsTRIN GEN TS, as hath been ſhewn, 
prevent putrefaction very powerfully, but 


we find that they have not the leaſt 


of power to correct it. 1 „ 


BuT putrefactive acrimony firſt takes 


place in the Fuids, and it is on account of 
their indiſpoſition, and the deſtructive and 
irregular combination of their particles, 
that the texture of the /o/zd fibres is weaken- 
ed, and their coheſion impaired ; there- 


fore, bracing up and ſtrengthening the 


ſyſtem of ſolids, while the maſs of fluids 


continues in the morbid ſtate, can avail 


nothing; it is beginning the cure where it 


ought to be concluded. 

ASTRINGENTS, therefore, as antiſeptics, 
can only be of importance in thoſe caſes, 
where; from extreme relaxation and reſo- 
lution of the ſolids, the diſſolved fluids are 
ſuffered to tranſude, and either form ſpots 
of different hues, or run off by actual he- 
morrhage; here indeed, the acid of vitriol 
as an aſtringent, not as an acid (for vinegar 
would do nothing in this caſe) is found of 
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great uſe, in gaining time; either, till the 


powers of the animal œcoOmy correct the 


morbid diſpoſition of the fluids, or that the 
ſame thing is brought about by the virtue 
of ſome efficacious antiſeptic, ſuch as the 
cortex, Which is the thing uſually Joined 


with the ſpirit of vitriol, and that wit the 
greateſt propriety, on account of its own 


aſtrictive quality, as well as extreme readi- 
neſs to run into fermentation ; which is the 


circumſtance that conſtitutes a true and ge- 


nuine antiſeptic. 
Tux phyſician who gives aſtringents in 


theſe caſes, and with theſe views, acts not 


unlike a ſurgeon who ſecures and ties the 
blood-veſlels that are divided in the begin- 
ing of an operation, in order to allow him- 


felf ſufficient time to finiſh it with en 


and regularity. 


Tur the credit which acids have gain» | 
ed as antiſeptics, hath reſted much on the 
ſucceſs attending their exhibition in the 
circumitances above-mentioned ; and that 
they really act in theſe caſes as mere aftrin- 
gents, may be found from a cloſe attention 


to the progreſs of the cure. 


Lr any one read the very Feel 


caſe i in Dr. Huxham's Treatiſe on. .Feyers 
G- 


is to be 


{mall-p 
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(p- G2) and it will plainly appear that the acid 


of the vitriv/ braced up the fibres, checked 
the tranſudation of the diſſolved blood 
and thus obtained a truce until the repeat. 
ed doſes of the cortex, the rice, the pat 
« nado, the ſago, the haortſhorn-jelly well 


« acidulated, and the rogſt out of clart? 
« and red port-wine,” generated enough 
of the antiſeptic vapour to ſaturate and cor- 
rect, in ſome degree, the putrefactive acri- 
mony, whereby the patient was enabled to 
get upon his legs, when exerciſe, and 
a proper diet, reſtored him to his png 
health *. 

To ſhew this ſtill further, in a caſe no 
leſs deplorable, I ſhall give the following, 
communicated by Dr. Archer, phyſician tt to 
Stevens's Hoſpital in Dublin. 

« THOMAS BROWN, a robuſt coun- 
try-man,. of about twenty-four years of 
age, was admitted, the firſt of February, 
1762, a ſurgical patient into Dr. Stevens's 


Hefpital, for an Herpes exedens, which ex- 


tended from the nape of the neck to the in- 


* There is a cafe in Sydenham equally ſtrong in regard 
to this point; it was communicated by Dr. Goodall, and 
is to be found in the Letter to Dr. Cole, concerning the 
{mall-pox and hyſteric diſeaſes. 
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ferior part of both ſcapulæ. After having 
been purged, on the 5th he was ordered to 
take ten grains of the blue pill every day, 
which he did until the 25th; fo that in 
this time he had taken near two hundred 
grains of mercury, without any appearance 


of ſalivation . 


ON the 26th, he complained of ſick- 
neſs in his ſtomach, entire loſs of appetite, 
and great wearineſs; the ulcer had not 
mended ; he was therefore confined to his 
bed, and ordered to drink plentifully of 
warm diluting liquors. The 27th, there 


appeared numerous petecbiæ on his whole 
body. The 28th, the number of theſe 


| Increaſed, and appeared livid. The 1ſt of 


March, he had a haemorrhage from the 


noſe, which was attempted to be ſtopt by 


different ſtyptics ; but theſe cauſing him 
to ſneeze, rather increaſed the bleeding: 
The ſame evening he was ordered a vomit, 
which he took, and another next morn- 
ing; by theſe the bleeding likewiſe en- 
creaſed. 


+ This blue pill uſed in Stevens's hoſpital conſiſts of 
nothing but crude mercury, and as much Venice tur- 
pentine as js ſufficient to extinguiſh the quickflver, / 


«THE 


rhag 
abun 
til t! 
I fo! 


| quic 


coag 
bloo 
pete 
ran 
ſeve 
c 
the 
wit] 
of t 
drop 


Powks of ANTISEPTICS. 1557 
„Tur apothecary of the houſe (it not? 
being the phyſicians' viſiting- day) then or 
dered him three ſpoonfuls of the — 
mixture, to be taken every two hours. 


R. Ag. Menth. dul. Sim. 'Tind. Rel, 
cum triplici quant. Sp. Vitriol. aa uncias 
tres, Tinct. Cort. Peruv. uncias duas, 
Tinct. Martis in Sp. Salis, 'Seſcuncian,, 
M. _ 


„„ Tyts, he ſaid, reſtrained the hæmor- 
rhage ; but, on the 3d, blood came Ai. 
abundantly in his urine. 

H continued the above mixture un- 
til the 4th, when I was deſired to ſee him: 
I found him greatly exhauſted, his pulſe 
quick and weak, frequently ſpitting black 

coagulated blood, his urine the colour of 
blood, his body thickly covered over with 
petechie, red and livid, which here and there 
ran into wvibices, as if he had been 
ſeverely ſcourged. 

„ T ORDERED him to take a drachm of 
the cortex every hour, waſhing it down 
with four ounces of the znfuſum amarum 
of the London diſpenſatory, with thirty 
drops of the acid elixir of vitriol in each doſe. 

* A- 
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% ATR taking a few doſes, he imagiti- 
ed himſelf better; and therefore, of his 


own accord, took it every half hour. The 


7th, the blood diſappeared from his urine, 
and greatly abated from his mouth and 


noſe ; the livid petechiæ changed to red, 


atid the vibices into diſtin& petechiæ. The 
Tith, all the hemorrhages ceaſed, and the 
fetechie had almoſt diſappeared. On the 
15th, they were entirely gone. He con- 
tinued his medicine, however, until the 
27th; on which day, his herpes was com- 


pletely ſkinned over. During this time, 


dig. from the 3d to the 27th, he took #/f- 
teen ounces and fix drachms of the cortex.” 


Tux antiſeptic virtue of the other gum- 
my reſinous vegetables, if we may judge of 
them all by this capital one, the cortex, 


appears alſo to depend on their fermenting 
in the body ; and as theſe ſubſtances con- 
tain a large proportion of the fixed air, 
they muſt part with much of it in the 
courſe of their fermentation : For now 
that we have taken a view of the ſeveral 
kindsof antiſeptics, and have ſeen how much 


the action of ſalts, and of aftringents, is 


limited, we find that the only dependence 
L - muſt 
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muſt be on thoſe things which throw 2 
great quantity of air into the blood, if we 


expect to work a complete change on the 
whole maſs. 


Irx we attend alſo to the things that 


prevent putrefaction in living bodies, we 
ſhall till find that the dependence is on the 
quantity of air. 

THERE can be no doubt but that Is is 
the vegetable part of our food which 
yields by far the greateſt ſhare of the air, 
that enters the compoſition of the animal 
fluids; and vegetable food moſt certainly 


prevents the putrefative diathgſis. Sir Jobn - 


Pringle aſcribes it, and with great juſtice, to 
the frequent uſe of freſh vegetables and ſu- 
gar, which now make up ſo great part of 
the diet of the European nations, that we 
at this day ſo ſcldom hear of the dreadful 
putrid diſeaſes which formerly ſwept off 
ſuch multitudes, every thirty or forty: 
years, and generally went under the name 
of plagues *. 


THe effects of being deprived the uſe af-. 
freſh vegetables, are ſtrongly manifeſted in. ., 
the fatal ſcurvies, fevers, and dyſenteries, 


gee Alſo Hoffman, in the chapter de — in to 


Contentis, &c, ſect 26. 
to 
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to which ſeamen, and people pent up in 
garriſons, are often ſubject: In ſhort, this 
matter is ſo well known, and every body 
is ſo ſenſible of it, that it would be a treſ- 
paſs on the reader to inſiſt on every particu- 
lar inftance ; I ſhall therefore only requeſt, 
that he may obſerve, in general, the kind 
of diet which is moſt wholeſome in hot 
climates ; that it muſt, in order to preſerve 
health, conſiſt very much of vegetables, 
and of thoſe kinds which produce the great- 
eſt quantities of air, in order to afford a 
ſufficient ſupply of antiſeptic vapour, to 
make up for the extraordinary waſte of air 
which is carried off from the fluids by pro- 
fuſe perſpiration; and that thoſe people 
muſt inevitably fall into putrid diſeaſes, 
who eat much animal food, which produe- 
eth but little air; who drink much ſpiri- 
tuous liquors, that contain no air them- 
felves ſcarcely, and prevent the ready ex- 
trication thereof from the aliment, duting 
the digeſtive proceſs ; and who incautiouſ- 
ly expoſe themſelves to a moiſt atmoſ- 
phere, which hinders any thing but the 
aerial part of the perſpirable matter to be 


carried off, | 
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Tuls general and well-known antiſeptic 
quality in vegetable food, is commonly ac- 
counted for by ſaying, that it produceth 
aceſcent chyle ; but alcaleſcent or- putreſcent 
vegetables are equally powerful, in this re- 
ſpect, with the aceſcent; therefore, the an- 
tiſeptic quality muſt depend upon ſome- 
what that is general, and common to all 
vegetables *. | 

INSTEAD of calling chyle produced from 

a vegetable diet aceſcent, we ſhall ſpeak 


with more propriety, as well as approach 


much nearer to the truth, by terming it a 
fluid compoſed of animal and vegetable 
juices, in the fr ft or ſweet ſtage of fermen- 
tation, impregnated and fully charged with 
a ſubtile, active, and penetrating . ”_ 

which is highly antiſeptic. 
Tis 


* By far the greateſt ſhare of the vegetables uſed in 
common diet, if we except the fruits and farinacea, are 
acaleſcent or putreſcent ; witneſs all the different kinds 


of brafſica, the na/lurtia, onions, lets, garlict, horſe-ra- 


diſh; muſtard, radiſbes, ſpinage, endive, purſlain, kttuces; 
not one of theſe things can be called aceſcent, and yet 
they preſerye the humours from putrefaction, or correct 
it when preſent, as effectually as ſorrel or lemon-juice, 
We ſometimes find in ſyſtematic writers, laid down 
among the general cauſes of the putreſactive diatheſis, 
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Tals notion of aceſcent chyle has ſuch an 
influence on. the practice of phyſic, that it 
is apt to preſent acids alone to the conſidera- 
tion of the phyſician, in putrid caſes, and 
too often diverts him from ordering thoſe 


things which are the true oppoſers and ge- 


nuine correctors of putrefaction, namely, 
freſh vegetables, and other fermentable 
matters; ſince theſe, upon comparing all 
the circumſtances, will be found the grand 
antiſeptics, that not only have the power to 

preſerve animal fluids from corruption, but 
can alſo reftfore them, after having under- 
gone ſome degree of putrefaction. 

Bur what proves almoſt to a demonſtra- 
1 the antiſeptic power of the fermenta- 
ble ſubſtances, is the cure of the ſca- ſcur vy. 
This diſeaſe, wherein the whole maſs of 
fluids is diſſolved and corrupted, cannot be 
cured by any other means than by throw- 


the too liberal uſe of ſuch ſort of vegetables; but I ap- 
prehend there are few, if any, inſtances of a putrid 
diſeaſe ariſing from the uſe of any ſound, fermentable 
vegetable. 

Indeed, where people have been obliged to feed on 
ſuch vegetables as were unſound, and incapable of the 
alimentary fermentation, there it will readily be granted, 
that the very worſt of putrid diſeaſes have enſued. 


2 


ing 
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ing in a large quantity of zew air *; and 
this muſt be done in the way of diet; it 
muſt be furniſhed from things that can be 
taken into the body by pounds, not in 
ounces or drachms; and therefore that ve- 
getable is found to be the moſt powerſul 
antiſcorbutic of which the patient can take 
the largeſt quantity, without occaſioning 
ſickneſs, or other diſturbance; 

In the ſcurvy, the digeſtive organs luckily 
preſerve their full powers, and therefore 
they can turn the fermentable ſubſtances, 
taken into the body, to their own proper 
advantage; and hence this diſeaſe ſcarce ever 
fails of being cured, provided the requiſite 
materials be ſupplied. 

Bor in acute diſeaſes, ariſing from pu- 
trefaCtion, the caſe is far otherwiſe ; every 


With regard to practice, it is of no conſequence 
whether the antiſeptic power be aſcribed to air, or to 
the volatile vegetable acid; ſince it appears, that theſe 
two are fo inſeparably united, that when the one is diſ- 
engaged from any particular ſubſtance, the other muſt 
neceſſarily go along with it. The thing that is of real 
importance, is to point out thoſe medicines, and that 
kind of diet, which are capable of furniſhing the anti/ep- 
tie ſpirit in the greateſt abundance ; and this, it is pre- 
ſumed, has been ſufficicntly done by the preceding Ex- 
periments, 5 Y 
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thing, bake, i is thrown into ſuch confuſion, 
that none of the animal proceſſes can be 
carried on with regularity ; and, on this 
acchunt, the moſt powerful antifeptics, as 
well as every thing elſe, too often loſe their 
power. 

As the cure of the ſcurvy, then, ſeems 
to depend ſo very much on the fermenta- 
tive quality in the remedies made uſe of, it 
is not impoſſible but other things, as well 
as perfettly freſh vegetables, may be found 
to anſwer this ſalutary purpoſe. 

I IMAGINE that I have found out ſuch a 
ſubſtance ; I have had no opportunity, in- 
deed, of putting it to the trial; but as I 


am firmly perſuaded that it will be found 


of great ſervice, not only in the ſcurvy, 


but in other putrid diſeaſes, at ſea, where 
freſh vegetables are not to be had, I can- 
not refrain from throwing out a propoſal 
for trying new methods of preventing, and 


poſſibly _—_ thoſe deſtructive diſeaſes 
that take their riſe from putrefaction, in 
ſituations where the unhappy patients) are 


deſtitute of the moſt proper means of help; 


but as this requires a particular conſidera- 


tion, it ſhall be made the ſubject of ano- 


ther Ffay. Ry 
| 6 How- 


great p 
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"HMowtvrr, I will, in the mean tine, 
recommend the trial of an experiment in 
that very deſtructive diſeaſe, the putrid yel- 
low hls of the Weft-Indies. And if theſe 
papers thall happen to fall into the hands 
of any practitioner 1 in thoſe climates, 1 re- 
queſt that it may be tried. 

Ir is, to give the patients repeated doſes 
of the alcaline ſalts, in freſh lime juice, or 
the like, and let it always be ſwallowed 
during the efferveſcence; and let the pa- 
tient's drink be ſomewhat of the Highly 
fermentable kind; I would even propoſe 
the juice of the green ſugar-cane, diluted, 
and acidulated with ſome of the recent 


ſour juices *. 


PossIBLY, by throwing in ſuch a quan- 
tity of antiſeptic vapour as would be fur- 
niſhed from this kind of materials, the pu- 
trefactive acrimony, which at firſt ſeems 
chiefly to affect the biliary ſyſtem, might 
be corrected and ſaturated. 


* Mr. Mornington, ſurgeon to the 6gth regiment, 
who was ſome time at Goree, on the coaſt of Africa, 
tells me, that the natives give in theſe fevers, with ve- 
ry good ſucceſs, a drink prepared by macerating in 
water a fruit of the plum kind, that grows there in 
great plenty. 

„oH M 2 Tur 


104 On the ReseecTive, &c. 


THz principle on which the ſaline mix- 
tures, when given during the ebullition, 
perform their action of ſweetening and de- 
ſtroying the putrefactive acrimony, the 
reader can be no ſtranger to; or if he does 
not Tecolle& it, he has only to turn back 
to the 23d, 24th, and 25th experiments of 
this preſent eſſay +. 


+ Or, if the reader chuſes to have their action ac- 
counted for in another manner, I refer him to Dr. 8 


"Barry's Treatiſe on the three digeſtions, page 50, or 


to Dr. Myyti's book on nervous diſorders, page 485. 
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SCURVY; with a Prorosar for 
trying Nx w] Mernops to prevent 
or cure the ſame at Sea. * 


OR ſome time, even before I engaged 

in the courſe of experiments which 

have been ſet forth in the three preceding 
eſſays, F was firmly of opinion, that the 
cure of the ſea ſcuruy depended chiefly, if 
not altogether, on the fermentative quality * 


of 


* Although the ingenious Dr. Lind aſcribes ſomewhat 
to the fermentative quality, yet his theory reſts chiefly 
on the ſaponacecns, attenuating, and reſalving virtue, 
which, according to him, “ is the chief, and moſt eſ- 
« ſentially requiſite quality, in the antiſcorbutic mix- 
<« ture.” P. 304 of his Treatiſe. 

The theory, which makes the cure to depend on a 
change produced in the diſeaſed fluids, in conſequence 


of the fermentation of the freſh vegetables in the ſto- 
M 4 mach 
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of the: Freſh vegetables; which are found, 


by experience, to be the only things chat, 
with certainty, conquer this deſtructive 
diſeaſe. ' And in confequence of this per- 
ſuaſion, it occurred to me, that as there 


are vegetable ſubſtances, which, though 


not perfectly recent, are yet capable of fer- 
mentation, ſuch in particular as common 
nalt; that this, if taken in the way of 


medicine, would, in all probability, pro- 


duce effects ſimilar to thoſe produced by 
green vegetables, and conſequently cure 
the ſcurvy; and as malt can be preſerved 
ſound, for a conſiderable length of time, 
it might be carried to ſea, and there kept, 
in; order to make wort occaſionally as it 


might be wanted; and thus prove a re- 
medy, always in readineſs, againſt that fa- 


tal diſcaſe. 
Such was the ſcheme that I framed to 
myſelf; and the more I thought of it, the 


more l became convinced of the likehhood 


of its ſucceeding. 29961 
Iso mentioned this affair to a ſet of 
medical friends, who having formed them- 


mach and bowels, was firſt taught (as I am infohived) 
by Dr. wa ch but was ſuggeſted to me by Dr. 11 op 
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ſelves into a little ſociety, meet once a 
fortnight for their mutual improvement; 
and they thought the reaſons on which 
my expectations were founded ſo plauſible 
as to deſerve the trouble of an experiment: 
So that all that was now wanting was an 
opportunity of putting it to the fair trial 
Bur as the ſcuruy is a diſeaſe very 
rarely to be met in this city , and as I 
had not any acquaintance at the places 
where caſes of this ſort occur moſt fre- 
quently, I drew up my reaſons for thinking 
that the wort would prove a remedy, in 


' the form of a letter, and addreſſed it to 


my very worthy friend Mr. George Cleg- 
horn, lecturer of anatomy in the univers 
ſity of Dublin, with a deſire that he would 
ſend it to ſome of the leading medical 
people in London, in order to engage them 
in an application to the gentlemen who 
have the care of the naval hoſpitals, that 
trial might be made of its effeQts at 5 tho 
_—_ | 


: The pe uine putrid ſcurvy, ſo fatal to ſeamen, and 
to people ut up in garriſons, without ſupplies of freſh 
vegetables, is the diſeaſe every where meant n. 
this Eſſay. 

+ Dublin. 
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"AMONG the gentlemen to whom” Mr. 
Oleghorn tranſmitted copies of the letter, 
were Dr. Hunter, and Henry Tom, Eſq; 
then one of the commiſioners for taking 
care of „ick and wounded ſeamen, whoſe 
zeal in the profecution of this affair, and 
in endeavouring to get the propofal catried 
into execution, demands a public acknow- 
ledgment; fince it was through their ap- 
plication, that the lords of the admiralty 
did, in the month of May, 1762, give 
orders to have the wort tried in the naval 
hoſpitals at Portfmouth and Plymouth. 
Bur as it was abſolutely neceffary, in 
order to determine the genuine effects of 
the remedy propoſed, that the patients 
ſhould, during the time of trial, be en- 
tirely debarred from every fort of recent 
vegetable, this reſtriction was deemed fa 


ſevere, and looked fo like retarding men's 


cures, for the ſake of experiment, that it 


occaſioned a general murmur and diſguſt; 


and, of courſe, put a flop to the further 
exhibition of the rt at the hoſpitals, “. 
Orders 


„had the honour of a letter from Dr. Sh 


dated October the 13th, 1764; wherein he tells me, 


that the wort was tried both at Plymouth and Portſmouth, 


with 
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Orders were then iſſued to have, it given 
on ſhip-board, while at ſea, , where no 
temptations of freſh vegetables would offer 
to make the men uneaſy, and where it 
was expected that the patients would chear- 

fully ſubmit. 
Bur hitherto, + no return has ever hoop 
made to the offices, either of the good or 
bad 


with very bad effects. He has not indeed ſpecified what 
theſe bad effects were; but it is eaſy to conceive, that 
the patients, when laid under the reſtraints above-men- 
tioned, would mate a variety of grievous complaints. 
Howeyer, I am perfectly well aſſured by a gentleman, 
who himſelf made uſe of the Wort, that it may be taken, 
for a length of time, to the quantity of a quart in the 
day, without producing any ill effect whatever: and 
by looking into Van $wreten's commentary, the 4th vol. 
p. 673. the reader will ſee that the Baron's lady, when 
a nucſe, uſed regularly to drink a pint of it every night 
going to bed, in order to increaſe her milk. — See the 
appendix, No. 3 and 4. | 

''+ In a letter, dated 17th Feb. 1763, which I was 
fayoured | with from Mr. Tom, I was told, that at that 
time none of the navy ſurgeons had rajorned any thing 
concerning the Wort ; but he engaged to acquaint me 
of the particulars, ſo ſoon as a return ſhould be made 


to tlie office. f 
But as I have never had the pleaſure of hearing from 


him ſince (it is now 12th Dec. 1766) I take it for granted 


that owing has been done im conſequence of that 
| order, 


27 On the SCURVY. 


had effects of the wort; yet, nevertheleſs, 
4s, I am now, in confequence of thoſe ex- 
periments which have been already made 
knowr to the reader, more than ever con- 
vinced that the cure of putrid diſeaſes in 
getieral; and that of the ſcurvy in particular, 
depends greatly on the quantity of new air 
thrown into the blood from eafily* fer- 
mentable ſubſtances, I ſhould deem myſelf 
wanting in common humanity, if J did 
not communicate this to the public, and 
make it my requeſt, that ſuch people as 
are concerned in long voyages may embrace 
ſome opportunity of giving the wort a fair 
trial; for until it is diſproved by actual 
experiment, I ſhall ſtill continue to think, 
that this liquor bids as fair to cure the 
ſcurvy as the juice of any recent vegetable. 
aan can occaſion no poſſible 

291 — 


order, nor any report ever made. There has, hs, 


been a new order iſſued this laſt ſummer. The ſhips 
which ſailed (as is ſuppoſed) in order to make iſe. 


veries to the Southward, were directed to carry out a 


quantity of malt, and to make trial of the Wort, if 


occaſion ſhall offer: and this was done in conſequence 
of an application (as I have been informed) from a 
gentleman who is equally remarkable for humanity and 
generoſity, as ſor extenſive practice and knowledge in 
his profeſſion — Mr. Adair the ſurgeon, 
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danger, will be attended with very little 
expence or pains, and, if it ſucceeds, will 
make ample amends, in producing wdifcox 
very of infinite advantage to the ſeafaring 
| part-of mankind. n b99niy 

Ir it be true what was publiſhed i in Dez 
cember, 1762, taken, as is ſuppoſed, from 
returns made to the Houſe! of Commons; 
{ that of one hundred and erghty- fre: thouſand 
| men, raiſed for the ſea-ſervice, during the 
| 


late war, above an hundred and thirty thou- 

ſand (periſhed by diſeaſes, and that two- 

| thirds of this number may be ſafely charged 

to the account of diſeaſes which take their 
| riſe from putrefaction; ſurely, every mos 
| tive of policy and humanity ſhould: excite 
men to endeavour at finding out ſomewhat 

to check this fatal and deſtructive dinthejfis ; 


ſor if ſeamen could be preſerved from it, 

| few other kinds of diſeaſes would endanger 
them. | 

5 Fok a ſea-life, ſimply conſidered, is fo 

| far, from being productive of diſeaſes, that 

it is found to be a remedy againſt ſome of 

3 the moſt dangerous kinds; * and though 


habitual intemperance, and incautiouſly 
* See Gulchr/ ſt s inzenious diſcourſe on the * of Sea 
V. 3 es in Medicine. 


expoſing 
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expoſing themſelves to heat and cold; may, 
and frequently do, cut ſhort the lives of 
ſeamen,; yet the great mortality to which 
the crews of the king's ſhips are too often 
ſubject, ariſeth from infectious diſeaſes, 
owing to ſuch numbers being crouded to- 
gether, and living in circumſtances leſs 
cleanly than is uſual im the merchants 
ſervice, where the men breathe a purer 
air, and are in general cleaner, and better 
cloathed, though by no means better, nor 
perhaps ſo well, fed, as in the royal navy. 


- WmoreveR has read Dr. Lind's excellent 


treatiſe on the /errvy, muſt be convinced 
that the principul ard main prediſpoing 
cauſe is tos great a degree of moiſture in the 
atmoſphere, whether hot or cold, but more 
eſpecially the latter ; and that the uſe of 
ſalt diet, bad water, or foul air, can only 
be reckoned as fecondary cauſes, which will 
not of themſelves produce the diſeaſe. 


The manner in which exceffrve moiſture 
brings on the putrefactive diathgfr, we have 
already attempted to explain; and have 
endeavoured to point out the moſt effectual 


methods of ener the body "ou. its 


ill eee | 1 S000 


IT 


itſelt 
poor 
ſuch 


always kept clean, dry, and warm, who, 


ſagar; and I will venture to promiſe, that, 
in a time of war, we ſhall annually fave: 
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Ir has been alledged, that this depends 
very much on keeping the ſurface of the 
body always warm and dry, by wearin; 
enough of clean apparel to abſorb the 
aqueous part of the perſpirable matter; 
and, at the ſame time, making uſe of ſuch 
diet as will ſupply a ſufficient quantity of 
that principle, which is known, from ex- 
perience, to correct the morbid diſpoſition, 
or tendency to putrefaction. 

BuT here a queſtion naturally preſents 
itſelf ; Where are the bulk of the crew, the 
poor common failors and marines, to get 
ſuch kind of diet; or how are they to be 


for the moſt part, have not a ſecond ſuit, 
but are obliged frequently to lie down-in 
wet cloaths, and go to ſleep in damp ham- 
mocks ? | 

To this it may be anſwered, Let the 
men in the zavy be cloathed in the ſame: 
regular, exact, and uniform manner as 
they are in the army; and let them be al- 
lowed, while af ſea, a daily portion of 


ſome thouſands of very uſeful lives. 
| WHEN 
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Wuxx thinking on this ſubject, I have 
often lamented, that it has never been at- 
tempted to clothe the ſeamen in this man- 
ner. Such a ſcheme, as it would occaſion 
conſiderable changes in the preſent naval 
{yſtem, could not be carried into execu-— 
tion without , ſome, difficulty; but if it 
were once eſtabliſhed, it would certainly 
be productive of great and ſolid advantages, 
for it would attach the men firmly-to the 
ſervice, and prevent a great deal of deſer- 
tion, by infuſing more powerfully that 
eſprit du corps, which binds people fo 
{ſtrongly together ; and it would, without 
all manner of doubt, render the fleet much 
more healthy ; for the greateſt ſhare of 
thoſe terrible putrid diſeaſes, that ſweep off 
ſuch multitudes of our ſeamen, take their 
firſt riſe from a want of neceſſary cloathing; 


a ſpecies of diſtreſs which nambers of peo- 


ple, as things are now ordered on board 

the king's ſhips, muſt often labour under. 
Tun great importance of neceſſary 
cloathing may be plainly ſeen, by obſerving 
what happens to the commiſſion, warrant, 
and petty officers, on board the fleet; to- 
gether with ſuch of the common ſeamen 
as are careful and provident, and pride 
themſel ves 
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themſelves upon being always neat and 
well eloathed. Theſe people are ſcaree 


ever ſeized with acute putrid diſeaſes, ex 
cepting by mere infection; and they are 


very ſeldom known to become ſcorbutict, 
o any violent degree, unleſs the geners/ 
cauſe (exceſſive moiſture) be of a ment 
ably long continuance. : 


Now, the diet of all this ſet 8 


the commiſſion, and ſome of the warrant 


and petty officers excepted) * is preciſely 
the ſame with the reſt of the crew, being 


nothing better than the common thip's 
- proviſions z and many of the petty officers 


ſleep in a part of the ſhip, where the air 
muſt be even more confined than it is 
Where the common men fleep. | 
Tur only circumſtances wherein the 
people of whom we have been ſpeaking 
uſually differ from the common run of the 


crew, are, that they are well clad, and, 


for the moſt part, never want a little ſtore 


— EW 


s . lireheſ — fare better than the reſt of the 
crew, it muſt be all at their own expence ; for the go- 
vernment*privtdes nothing better for the officers than 


it does — perſon in the ſhip, 


WY „ 


in bf N = IT 


— — — 


—— 
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Ir wotitd lead me from my purpbſe to 
püfſuè this matter any farther; but the 
importance of it is ſo obvious, that I moſt 
Heartily with that ſome perſon, whoſe rank 
in life would inſure him the public atten- 
tion, would take the hint, and offer a plan 


fot the regular cloathing of the ſeamen in 


the royal navy; the time being now come 


when ſuch a thing might eaſily be at- 


tempted : the naval eſtabliſhment being 
brought ſo low, and the ſeveral comman- 
ders fixed to their ſhips, for at leaſt ſome 
years, will give leiſure and opportunity for 
trying if ſuch a ſcheme can be carried into 
execution. | 

Bor although the cloathing ſcheme 
ſhould never take place, yet the other part 
of the propoſal may be eafily adopted; 


and I fincerely wiſh that ſugar or melaſſes 


may hereafter be allowed, as a part of /e 
prouiſrons. | 

Tux expence, even taken at the higheſt, 
is too trifling, when put in competition 
with preſerving ſo valuable a part of the 
community as our ſeamen: but I am con- 
vinced, that the government would rather 
be gainers by affording the ſeamen. this 


allowance; for the ſavings at the hoſpitals, 


which 
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which would not then be crowded. in the 
manner they have often been, would mg 
than pay for all the ſugar expended at eg. 
THE, reader mult have already, perecived 
the principle upon, which it is propoſed to 
cure the /carvy by the uſe of freſb, warts 
but as I do not imagine that any. perſon 
will take the trouble of making the expe- 
riment, unleſs he is almoſt as fully, per- 
ſuaded as myſelf, I am under the neceſſity 
of entering into a farther explanation. of 
the reaſons which lead me to expect that 
this liquor will produce ſuch aura ct» 
fects. 8 
NoTwITHSTANDING the many impu- 
dent aſſertions every day publiſhed in the 
common news- papers, which, among other 
much boaſted remedies, promiſe not a few 
as, peculiarly ſpecific againſt the ſcurvy *, 
wh 10 N 2 yet 


If any of theſe noffrums be ſpirituous tinctures, the 
material from whence they are extracted, if it ever had 
any antiſcorbutic virtue, muſt be deprived of it by this 
manner of treatment; and the tincture itſelf muſt. be 
ſo far hurtful, as every kind of ardent ſpirit is found. to 
be extremely pernicious in this diſeaſe. | _ 

je they be mineral acids, they are ſufficiently known 
fro experience to be uſeleſs, either as * or we 


Phillies 911 1: Mee 
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yet it may be laid down as a poſition, not 
eaſily to be controverted, that the genuine 
putrid feurvy has never been known to 
yield to any other medicines than to me 
as arè compoſed of freſh vegetables; * and 
provided they be 5reſb, and of ſuch a na- 
ture as will allow them to be taken freely, 
it is almoſt no matter what they are. The 
acid and the alcaleſcent, the mild and the 
a the ſtoeet and the bitter, all of them 


Hut if they contain mercury they muſt be as ſc much 


poiſon ; for mercury breaks down the blood, and de- 
ſtroys its texture, in like manner with the ſcorbutic 
acrimony. 

* The only places where I meet with any thing like 
a contradiction to the above aſſertion, are in Bifſet's 
Account of the Scurvy, and in the Hiſtory of the Voy- 
ages made by the Ruſſians, in order to er the Ane. 
rican coaſts oppoſite to Kamtschatka, 

The firſt-mentioned author thinks that many 1 N 
were cured at Cumberland harbour, in the iſland of Cuba, 
merely by feeding on rice, and before they were fuppties 
with any recent vegetables. See p. 83 of his treatiſe,” 

And in the laſt- mentioned book, the cure is entirely 
aſcrided to eating the fleſh of the ſea-cow. But the 
authors do not take notice, that the ſame ſpring- ſeaſon, 
and warm-weather, that induced theſe animals to ſeek 
the land, muſt alſo have thrown up a variety of vegeta- 
ble productions, which the ſcorbutic patients would 


moſt greedily devour, without waiting * 8 8 $ 
directions, ; 


ob 


2 
cure 
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cure the ſcuruy; though their ſenſible qua- 
lities be ſo oppoſite, and their manner of 
affecting the body, in wer valor be 
ſo different. 07 boy 
Tuts virtue, then, mf be wing to 
ſome . property which oy all nnn in 
common. 29107 
Tux experiments of the three 0 
eſſays will, as I apprehend, be allowed 
concluſive, in ſhewing that a property, 
common to all freſh vegetables, is, that when 
mixed with any animal ſubſtance, and 
placed in the proper degree of heat, they 
preſently run into fermentation, and, in the 
courſe of that fermentation, throw off a 


ſubtile vapour, or ſpirit, of ſurprizing ac- 


tivity, endued with a power of n 


ſweetneſs to putrid animal fluids. 


Tuis hath been ſo clearly and fo abun- 
dantly proved already, that there cannot 
be the leaſt neceſſity for repeating what 


hath been ſaid of it in the three foregoing 


eſſays ; z ſhall, therefore only mention ſome 


circumſtances with regard to the cure of 


the ſcurvy, which will afford almoſt a de- 


monſtration, that it depends on the change 


brought about in the diſeaſed fluids, by 
the action of the ſubtile, active, and pene- 
N 3 trating 
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ih 8 ſpirit, which is generated" dufing 
ermentation of the freſh Vegetables, 


carried. on in the firſt paſſages. 11 


„ Eißsr, the recovery of peop dle in the 


very Al. ſtages of the ſcurvy, is brought 
about in a ſurpriſingly ſhort ſpace of time, 
provided the patients are but fully ſupplied 
with "Freſh vegetables. This'is ſufficiently 
confirmed by every account of the ſcurvy 


2 0111 


tha we meet with ; and John Woodall, an 
ol een ſurgeon *, who hath left us a 


"I 


very 


1 
9 46 


» Although Ilaodall was a man of great eminence in 
his day, and of no inconſiderable merit as a writer, yet 
his book appears to be very little known. The only 
plates! where I ſee it mentioned, are in Viſeman's pre- 
face, and in the preface to Turner's ſurgery ; but it is 
not to be found in Haller's catalogue, neither in He: iter” s 
Bibliatheca Chirurgica ; ; nor, which is ſtil] more to be 
wondered at, in Lind's Bibliotheca Scorbutita; notwith- 
ſtanding that Moodalt hath left a very excellent diſcuurſe 
on the ſcurvy, his deſcription of which appears to have 
been drawn from his own obſervation, and his method 
of cure founded on experience, for he ſerved both at 
ſea and in the army. For theſe reaſons, Tam perſuad- 
ed that the reader will be pleaſed to ſee an extract from 
this part of his works, which conſiſt of ſeyeral.diſcourſes 
on medical, chemical, pharmaceutical, and. chirurgical 
ſubjects, printed originally at different times, — all 
collected by himſelf, and re-publiſhed in a thin folio, 


in 


* * 


vv 
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very accurate deſcription of che RO 


paints this ſalutary change in a very i 1 
1 1 


ing manner, by laying, „That to a any man 


« of judgment it may ſeeme a 0 of 
% how-a poore miſerable man, coming on 


lande from a long voyage, even arthe 


point of death, namely, ſwolne ſome= 
« times to an exceeding greatgeſte, not 
* able to lift a legge over a ſtraw, nor 
tc ſcarce to breathe, by reaſon of ftrong 
„ obſtruction, yet, in a few dayes,.. ſha 


« receive the fulneſs of former healthe, 


„yea, with /ittle or no medicine at all.” 


SURELY this change muſt be wrought by 
ſomewhat of amazing activity, and does not 
depend on a ſaponaceous, attenuating, or 
reholving virtue; for in the | ſcurvy. the 
« crafis of the blood is broken and deſtroyed by 
* the ſcorbutic putrefattion ;” and certainly 
never. can be reſtored to a ſound ſtate, by 


being further attenuated and reſolved; nei- 


ther have we ſufficient time, in theſe caſes, 
« for the putręfactive acrimony to be diluted, 
6 "Me n by the watery and mucilagi- 


in the year ng with a dedieation to King Charles, 
under the title of The Chirurgeon's —_ or e and 
domifticks Surgery. 


id 
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© mow parts, and carried out of. the body by 
4 the aperient quality of the vegetable, JUICES. 7 


Nor does the mechanical action of ur- 
© i and cltanſing the \furred and obftrutted 

ce Paſſages of the machine,” & at all correſpond 
or agree with the appearances that attend 
the progreſs of the cure ; which is always 


found to depend on vegetables only ſo far 


as they are freſþ and capable of yielding a 
large proportion of the antiſeptic ſpirit; for 
although the dry farmacea, when mixed 
with the animal juices, ferment very teadily, 
yet both reaſon and experiment ſhew, that 
they will not do it with ſo much eaſe, nor 
produce ſo much air, as the freſh ſucculent 
vegetables; therefore, notwithſtanding that 


| bread, without any other vegetable aſſiſ- 


tance, will ſerve, in ordinary caſes, to raiſe 
the common and neceſſary alimentary, fer- 
mentation, and produce enough of the an- 
tiſeptic vapour to preſerve the juices in a 


ſound ſtate; yet if a putrid acrimony hath 


once taken place in the conſtitution, the 
crude. and dry farinacea are found quite in- 
ſufficient to conquer it; and there is then 
an abſolute neceſſity for throwing in a latge 


* See Lind on the Scurvy, p. 304, 3b. 
quantity 
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quantity of /refo vegetable juice, not ih much 
to obtund and ſheath the putrefactive acri- 


mony ſby its mucilaginous quality, as by its 


g in the bowels, to generate a ſuf- 
fciency of the ſubtile ſpirit, which ſcems 


to be the only thing capable of pervading; 


in ſo ſhort a time, the moſt intimate re- 
ceſſes of the whole vaſcular ſyſtem, and of 
totally changing the corrupted nature 'of 
the entire \maſs of fluids. 274 216: 

SECONDLY, the liquors which: Mr 
pleted their firſt ſage of fermentation} and 
thereby loſt much of their fixed nir, though 
they are found uſeful as preſervatives} will 
none of them cure the diſeaſe: Qyter, 
which appears to have a greater degree of 
antiſcorbutic virtue than any of the com- 
mon fermented liquors, is generally ſtop- 
ped ſooner in its career of fermentation, 
and contains the more fed uin on that ac- 
count *. 


gee the note in page 145. | 

Lydler has been tried at ſea, on the recommendation 
of Dr. Hurbam, and he tells me, in the letter mention- 
ed 1 in a former note, that it was uſed in the navy with 
great ſucceſs. 


2-. THIRDLY, 


N 
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„Tig, acids , both mineral and 
vegetable, and ardent ſpirits , which con- 
tain little xed. air in themſelves, and check 
the alimentary fermentation, .are found to 
be, the ficſt, uſeleſs and inſignificant ; and 
the ſecond extremely ACLs in the dif- 
caſe. 
Uros the whole, then. it may. ſafely 
be repeated, that the cure of the ſcurvy — 
pends on the fermentative quality in the re- 
medies made uſe of. 

AND this being the caſe, we have only 
to find out a ſubſtance which may be pre- 
ſerved for ſome conſiderable length of time, 
and yet ſhall contain materials for raiſing a 
fermentation in the bowels like that raiſed 
by freſh vegetables ; and then, in all hu- 
man probability, we ſhall have a remedy 
for the /carvy always in readineſs, , 
+ SUCH a vegetable ſubſtance, it is hn 
ed, is common malt. viiaut 


* c, Experience has abundantly ſhewn, that they 
% (Sp. Salis, Elix. Vitrioli, and Vinegar ) have not been 
<« {ufficient to prevent this diſeaſe, mach leſs to cure 


« it.“ Lind, p. 187. 19100191 
t This is ſtrongly proved by the remarks of govetnot 
Eli 1, in his account of the voyage to Hudſon's Buy. 


3 GRAIN, 
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| GRAIN, after it is malted, differs ; witty 
from grain! in the crude fate ; by ned 
mination, drying, and ſlight torrefactionj 
its natural viſeidity is deſtroyed, it acquites 
an agreeable faccharine taſte, and the fart- 
naceous part is fo attenuated as to be'ren4 
dered ſoluble in water. 

''FREsH wort, or infuſion of malt, is a li- 
quor fimilar to the recent juices of the 
ſweet vegetables; fermenting readily like 
them, and being preciſely of the fame 
mild, ſaponaceous, and aperient nature. 
©" WHAT then ſhould hinder it from pro- 

dacing the very ſame effects? and, as it 
may be taken in as large a quantity, with 
as much ſafety, and with as little diſguſt, 
there can be no reaſonable objection to its 
being given. All that remains, then, is to 
put it to the fair trial ; and this I certainly 
{houfd have done, long ago, if an oppor- 
tunity had ever preſented itſelf. 0 

Bur the ſame objections that were made 
at the naval hoſpitals, muſt always be 
made, as often as the experiment is at- 
tempted on ſhore; therefore, whenever it 
ſhall be fairly tried, it muſt be at ſea. 

Let me then again requeſt, that ſuch of 


_ 


> i I 


188 On the SC UR VT. 

my readers as may have opportunities, will 
try the effects of this liquor ® : and this is a 
matter of ſuch importance, as to render it 
well worth the beſtowing of ſome expence 
and pains; for if the wort ſhould be found 
to anſwer, it will undoubtedly be the 
means of ſaving the life of many a brave 
fellow. | 

Fox malt, as I am aſſured by the 
brewers, with proper care, may be preſery- 
ed found and good for years; ſo that if it 
were previouſly well dried, packed up in 
{fnall caſks, and ſtowed in the bread- room, 
or ſome very dry part of the ſhip, it might 
be carried to ſea, and kept for any length 
ef time that would be required, even in 
the longeft voyages; and as there need 
be no very large quantity carried, it 
would not incommode the ſhip by its 
bulk; fince I do not mean, that it ſhould 
be given as. a part of the common diet, in 
the May of preſervative, but only to iſuch as 


The Eaf- India Company would do well to order 
ſome malt to be carried out in fheir ſhips, and give po- 
ſitive directions to have trial made of its effects, as 
there never fails to be abundance of opportunities dur. 
ing the courſe of theſe voyages. 
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are actually fick ; when the malt is to be 
ground, and made occafionally into wort, 
as it may happen to be w anten. 

Tux method in which I would propoſe 
the wort ſhould be given, is, to boil it up 
into a panado, with the ſea-biſcuit, and 
ſome of the dried fruits that are uſually 
carried to ſea; then let the ſcorbutic pa- 
tients, make at leaſt two meals a-day. on 
this palatable meſs, and let them drink a 
quart, or more, if it ſhall be found to 
agree (always beginning, however, with a 
ſmaller doſe, and gradually increaſing it) 
of the /re/ſh infufion, in the courſe of the 
twenty-four hours. 

ITs moſt likely effect will be to open 
the belly, a moſt agreeable circumſtance 
to the poor ſcorbutics (in whom obſtinate 
coſtiveneſs is a very common ſymptom) 
and exactly fimilar to the modus operand; of 
the moſt powerful green antiſcorbutics... 

Bur like them tov, if taken too libe- 
rally, it may occaſion griping, and immo- 
derate purging ; when this happens, the 
doſe muſt be leſſened, and ſome. drops of 


the , 010 elixir of vitriol may be given with 


it, — tng@ — too great tendency 
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to. fermentation, and make it fit eaſy on 
the ſtomach. 

'AxD it is not only in the Ae but 
likewiſe i in acute putrid diſcaſes, that I ex- 
pegt the wart will be found of ſingular ſer- 
vige. In all ſuch where the putrefactiye 
acrimony ſeems to be unaccompanied with 
any peculiar peſtilential taint, it promiſeth 
to produce very good effects, from the 
principles already laid down; for as moſt 
of theſe imple putrid diſeaſes ariſe from an 
accumulation of ſharp and corrupted mat- 
ter, in the firſt paſſages, ſuch medicines as 
will di/ute, obtund, and above all ferment, 
and, in that action, produce a ſufficiency of 
the antiſeptic vapour to ſaturate and ſweeten 
the putrefactive calluvies, bid the faireſt to 
give,preſent relief. os a 

Ix theſe caſes, the wort may make a 
principal part of the ſick perſon's diet a 


thin panado for meat, and the plain infu- 


ſion, acidulated with lemon or orange 
juice, if to be had, if not, with ne 

vitriol, for the common drink. 
Ay this will bring things as near a8 the 
circumſtances and fituation will allow, to 
the very ſucceſsful practice of the celebrat- 
ed De Haen, at Vienna. In acute, continual, 
putrid 
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putrid fevers, his method is truly Boer- 
haavian and ſimple, conſiſting only in ſaps 
plying the patients liberally — baten or 
barley gruel, ſweetened with honey,” and 
2 of different degrees of thickneſs, ac- 
cording as he intends it for meat or for 
drink; though, in ſome caſes, they are 
indulged with fleſh broth, made very light 
and thin. If the belly is not made ſoluble 
by the gruel alone; he occaſionally mixes a 
little cream of tartar, or nitre : His medi- 
cines are all of the freſh fermentable kind; 
flowers, leaves, ſucculent-roots, and p 
fruits, made into decoctions, or infuſions, 
according to the nature of the different ma- 
terials: And his only cordials are decoctions 
of bread, made palatable by the addition 
of the more pleaſant kinds of fruit, When 
in ſeaſon, or, at other times, by the ſame, 
preſerved, and made into jellies, ſyrups, 
or what is uſually called jam; with now and 
then ſome ſmall doſes of the milder anti- 
monials, or ſome of the neutral falts : Nor 
does he ever give his patients any of thoſe 
trifling and inſig nificant” mixtures Wh 
wk the German diſpenſatories. © 
BY- 'theſe plain, ſimple, and Peerhar Feel 
de he finds the extraordinary fickneſs and 
1 nauſea, 


2 On the SCURVY. 
. naafea, - which attend all theſe, putrid feyers 
at abe beginning, is preſently allayed ; in- 
och; that he ſcarce ever thinks of giv- 
ingramemedc.” The tormenting; thirſt is ſo 
eoffectually relieyed, by theſe diluent, mild, 
and ſaponaceous drinks, that the patients 
very ſoon forget to complain of it; and by 
their power, Hkewiſe, the putrid acrimony 
{Which occaſioned the diſeaſe, is early ob- 
tunded and corrected, the diſturbed ſecre- 
tions are preſently reſtored to order, and the 
- whole maſs. of humours preſerved: from 
corruption and diffolution : Hence, pa- 
tients with petechial and miliary” erup- 
tions, proceeding from a diflolved ſtate of 
the fluids, are rarely to be ſeen in the hoſ- 
pital that De Haen has the care of; neither 
axe his patients afflicted with violent vo- 
mitingor purging, the acrimonious matter 
being ſo early corrected, that even the ap- 
petite frequently returns, during the very 
= courſe of the fever *. 
DR HAE N. agreeably to the 4om- 
: mon theory, makes the virtue of all theſe 
things to depend on their producing acgſ. 
cent 17 >. but Now Jy" this way of ac- 
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counting for it is to objections, the reader 
hath already been informed : It is on ac- 
count of their fermentative quality, and on 
their producing much of the antiſeptic va- 
pour, that all theſe things perform ſuch 
wonders ; and if they actually do perform 
them, there is all the reaſon imaginable 
to expect that the wort will not come far 
ſhort : I do therefore again moſt earneſtly 
recommend a trial of. it, in the acute, as 
well as in the chronic, putrid diſeaſes ®. 
ALTHOUGH I have all along inſiſted on 
the wort, as thinking it comes the neareſt 


to the freſh juices, in every reſpect, yet, 


In Ti/et's Avis au Peuple, the reader will meet with 
many inſtances of the good effects of freſh vegeta- 
bles in putrid diſeaſes, particularly the dyſentery ; a 
diſeaſe, which vulgar prejudice has often aſcribed to the 
eating of fruit: One inſtance is ſo very ſtriking that 
I cannot forbear tranſcribing it. In the year 1751, 
the putrid dyſentery made great havock in Switzerland, 
and in the ſouth of France. The diftemper having 
<« nearly deſtroyed a Swiſs regiment, the captains pur- 
« chaſed the whole crop of ſeveral acres of vineyard ; 
«© there they carried the ſick ſoldiers, and gathered the 
% grapes for ſuch as could not bear being carried into 
the vineyard ; thoſe who were well eating nothing 
« elſe. After this not one more died, nor were any 
© more ever attacked with the dyſentery.” See p. 342 
of the tranſlation, by Dr. Kiripatrick. 
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where malt is not at hand, I would recom- 
mend that melaſſes, honey, or ſupar ꝓ, may 
be tried, diſſolved in a due proportion of 
watet (about four to one) and given in ſuch 
manner as may be found moſt an 
and convenient to the patients. 
Tk method in which it is areipoſad to 
prepare the wort, is, to take one meaſure 
(ſuppoſe a quart) of the ground mult, and 
pour on it h e meaſures of boiling water; 
fir them well, and let the mixture Rand, 


ot Dr. Cullen, who has very ſanguine expeAlations ** 
the wort, thinks that ſugar bids fair to cure the ſcurvy, as 
well as the wort : And it certainly does [6 ; for the fate 
reafons that lead us to expect that the one will prove a 
remedy, hold good, in almoſt every circumſtance, with 
regard to the other. 

[New ſpruce-beer is known to be a moſt powerful anti- 
ſcorbatic ; but this virtue ſeems to depend chiefly 6n the 
melaſſes that is mixed therewith, in order to make” it 
ferment ; for I apprehend that a decoction of dried fir- 
tops, alone, would no more cure the fcurty, than the 
decoction of any other dried vegetable, great variety of 
which have been tried, but aways nn Wen 
See the appendix, No. 5. 

Honey, on the ſame principle, muſt be a wot anti- 
fcorbutic, and, as ſuch, may be recommended to offi- 
cers, and others who can carry it conveniently, to eat 
ſome daily, which would, in all probability, keep off 
the extreme £coſtiveneſs to which people at ſea are ſo 
very! liable. | 
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cloſe covered up, for three or four houts; 
after which, ſtrain off the liquor. 

Ir muſt be brewed, in hot weather ef- 
pecially, freſh every day; for if it be al- 
lowed to grow vapid, or ſouriſh, it will 
not only be unpleaſant, but uſeleſs, as it 
would not then run eaſily into fermenta- 


tion; but when perfectly freſh, there can- 


not well be a more palatable kind of drink ; 
and I dare ſay, that, in general, it will fit 
light and eaſy on the ſtomach. 

Is what hath been urged ſhall be found 
of ſufficient weight to engage any gentle- 


man in a trial of the wort, all that I have 


further to requeſt, is, that he will, pre- 
vious to its adminiſtration, carefully and 
particularly note down the caſes in which 
it is given; deſcribing with accuracy the 
ſeveral ſymptoms, and relating fairly, and 
with candour, the progreſs and effects, 
from time to time ; and let theſe obſerva- 
tions be communicated, either to the pub- 
lic at once, or to the author at Dud/m. 
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An ExTzacT from that Part of 
Woopartr's Work which treats 
of the Scurvyy. 


E prefaceth his diſcourſe on the ſcurvy 

with lamenting, © That none of 

his countrymen had, out of their expe- 
rience, taken in hand fincerely to ſet down 
to poſteritie the true cauſes, ſignes, and 
cure thereof; neither left any caveats, in- 
ſtructions, or experiences, for the preven- 
tion or cure of the ſame. He therefore 
declares his intention * of informing the 
chirurgeon how he ſhould demean himſelf, 
to comfort his patient at ſea, in that moſt 
dangerous diſeaſe ;” which, he tells his 
reader, © is a diſeaſe of the ſpleene, 
whereby it is ſometimes wholly ſtopped, 


and ſometimes only diſtempered.” 
O 3 = Have 
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Haix beſtowed a paragraph or two 
on the different names of the diſeaſe, he 
goes on to treat of the cauſes, ſigns, and 
method of cure, expreſſing himſelf in the 
following terms. 

„Tur cauſes are ſo infinite and un- 
ſearchable, as they far exceede my capa- 


city to find them out: Some men cons» 


ceive this diſeaſe happeneth unto ſeamen 
only through their being long at fea with- 
out touching at land, as at their coming 
on land, they preſently grow ſtrong again, 
and are, by the very freſh aire, and freſh 
food, cured, without much other hetpe. 
The chief cauſe thereof is the continu» 
ance of ſalt diet, which is not to be 
avoyded at ſea, want of ſufficient nouriſh- 
ment, and of ſweete water; and alſo for 
want of aqua vitæ, wine, beer, or other 
good water, to comfort and warme their 
ſtomachs withall. 

% ANOTHER cauſe of this diſeaſe, to the 
ordinarie ſorte of poore men, is want of 
freſh apparel to ſhift them with; which, 
indeed, among poore ſailors, eſpecially 2 
ſorte of them that are careleſs and lazie 
of diſpoſition, is too frequent ; partly alſo 

| 5 
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by not keeping their apparel fweerrand dry, 
and the not cleanſing and keeping-their 
cabins ſweet ; this alſo ingendreth and 
increaſeth the infection. Some charge 
biſket as a cauſe of the ſcuryvy, but I 
am not of their opinion; ſome ſay, inor- 
dinate watchings are the cauſe thereof; 
ſome ſay, extreme labour, wanting due 
nouriſhment ; ſome alſo affirm cares and 
grief to be the cauſe thereof; others af- 
firm, the very heat of the aire, reſolving 
the ſpirits. But what ſhall I amplify far- 
ther ?. for it is alſo true, that they which 
have all the helpes that can be had for 
money, and take as much care as men 
can deviſe, are, even by the evil diſpaſition 
of the aire, and the courſe of nature, ſtrooke 
with a /curvye, yea, and die cheek, a 
and 1 both. * 

46 Tus 


In the beginning of the year 1760, an unuſual, 

88 and real ſcurvy prevailed over the county 
« of Southampton. Its influence extended itſelf ſur- 
e priſingly to the fhips at Spithead, and to ſuch as were 
* hovering on the coaſt. It attacked ſome hundreds of 
the French priſoners both in Wincheſter and Porche- 
* ſter caſtles; nor were families living at their eaſe 
O 4 « in 


by ' 
* 
1 
* 
4 
wy 
1 
3 
k 
+ 
„ 
* 
io 
. 
; 
" F x7 
7 
: 
4 £ 
: 
4 
4 
TE 
&« 8: 
l if + 
- i | 
: 
: 
id U 
i { 
+ | 
1 i: 
1 
ar 
5 it, 
1 
11 
Fi . 
j x 


141 
1111 
| 
ms 4 
4,9 


299. APPENDIX. A 


%% Tax dignes of the feurvie; are! many; 
a8, namely, a general lazineſs and evil. 
oſitian,gf all the faculties and) parts 
the bodie, ſaving the ſtomach and ap- 
8 oftentimes is — 
ordinarie, with them, for a long time. 
„ A nISCoLOURING. of the ſkipyrins my 
it were fopler than ordinarie, with Tpots 
darker coloured than the reſt, and ſome 
times alſo darkiſh blue ſpotrs. 
*. A Fever at ſea commonly ends in- 
the. Jeprvy,; ; wherefore, beware of too large 
bleeding, | which oft increaſeth _ griefe 


: and maketh it incurable. do gn 


Ie AL S0:itching, and aching of the limbs, 
ay, bebe of the diſeaſe. 100 

0 * COMETIMES,. alfo, the kd falling 
away and drying, and the calves of the 
legges growing hard and dry; — > 

moderate ſwellings of the legges. mn i155! 
"4 ALso the legges and thighs: diſco-! 


| loured, into, frekels or ſpots, of a Aitty, 


5 fad colour, much like the colour 
a gangrenated or mortified memberi 


a1. 1010 10 


*in the country exempted from a fl he ttack ; n 7 | 

“ fome few perſons were afflicted wi inc a high 

c& degree.“ See Lind's papers on n ('? 

p. 28. 
9. 1 STIN KING 
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6 STINKING' of the breath, great ob- 
ſtructions of the liver or ſpleene: er both; 
and, in the exerciſe of their bodies, "thei 
limbs and their ſpirit failing them. 502 

„ SHORTNESSE and difficultie e bret 
ing, eſpecially when they move themſelhes, 
but lying ſtill, find little griefe or pain. 

„Turi eyes of a leady colour, or Uke 
4 violets. 1 

« GREAT ſwelling of the face, leggts, 
and all over the body; paleneſs, or a foul 
pale colour in the face; ſwellings in the 
guns, rotteneſſe of the ſame, with tlie 1H. d. 
ſuing of much filthy blood, and other ſtink 
ing corruption thence; looſeneſſe of the 
teeth: Alſo ſome are troubled with extreme” 
coſtiveneſs, that, for fourteen ' days to 
ther, they go not to ſtoole one”; 8 15 4 
nychave ſtoppings of the urine, br, at the | 
leaſt, making leſs water in two days than 
the-pirtie drinketh in'ohe. © 

nik corpxxssx and Riffneſs of the 
ſinewey parts chiefly of the legges ; ſome 


_ alſo havectheir muſcles, yea, and the ſinews 


of their thighes, arms, and legges, ſo waſt- 
ed. 2 AWAY, „that there feemeth to be left _ 
the-ſkin-covering the bones. | 


ee ALs0 
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ALso it is manifeſt, that diverſe of 
thoſe which have been opened after death, 
have had their livers utterly rotted, others 
have had their livers ſwolne to an exceed- 
ing greatneſſe; ſome, the ſpleene extream- 
ly ſwolne; others have been full of water; 
others bare had the lungs putreficd, ang 
er vihilſt they have lived. | 
| «© Theſe and diverſe other agnes, t top 
many for to be mentioned here, do afflict 
poor ſeamen, which are often paſt man's 
_ in ſuch time and place as they hap- 


n; the cure whereof only reſteth in the 


hands of the Almightie. 2 
AFTER mentioning Edbius and Vierin 
as writers on the diſeaſe, and taking notice 
of the indications of cure as laid down by 
them, he ſays, he may ſpare his labour, 
in writing what broths or herbes can ſerve 
beſt, where no freſhe food can be gotten:” 
He therefore goes on to direct the uſe of 
ſuch things, as are uſually carried to ſea; 
namely, „wine, ſugar, ſpices, and other 
comfortable things, which the chiryrgeon 
ought to take care that the men have in 
due ſeaſon; and, morcover, / he aught, 
morning and evening, to ſeeke for poote 
and weake men in their cabins, or, ſo 
ſoone 
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ſoone as they are miſſing at their meſſes, to 
enquire for them, and ſee that their cabins 
be ſweet, and their proviſions according. 

„AND whereas the firſt part of this cars 
is in opening obſtructions, it is therefore 
fit, in the beginning of the griefe, to give 


an opening clyſter; then the next day, if 


the party be ſtrong, open a veine; but be- 
ware, as is ſaid, of taking away too 4 
blood at once.“ 

Ir the diſeaſe be attended with cwelling 
and fullneſs, he adviſes a purge, and then 
orders to make the patient ſome comforta- 
ble ſpoon- meat, namely, an oatmeal 
caudle, with a little beere or wine, the yoke 
of an egge, and ſome ſugar ; or a broth, 
made with currants or other fruite, with 
ſpices and ſugar ; and, for drink, barley- 
water, with ſame juice of lemons, if it 
may be had, if not, with oyle of vitriol 
and ſugar. 

« Tut juice of lemons is a precious me- 
dicine, and well tried, being ſound and 
good ; let it have the chief place, for it 
will well deſerve it. It is to be taken 
twice a-day, a ſpoonful or two with fugar.” 
In want of it, or the juice of /imes, oranges, 
or citron,' or the pulp of tamarinds, give 

* oyle 
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* le 755 vitriol, as many drops a5 yall 


mike up of beer or water ſower a little, 
avat er, and add ſugar, or ſome ſyrup.; 
A'Ye6 ion of biſket, and therein almonds 
grognd, with ſugar, an and a little cinnamon 
or ro fs-Water, is a very comfortable drink, 
to be taken now and then to refreſh the 
ſtötflach.“ 
Ar proceeds then to give di rections * 
to fweat the patients, and how to relieve, 
extreme coſtiveneſs ; next, he ditecꝭs lo- 
tions for the rotten gums, and orders the, 
ſwelled limbs to be fermented with a weak 
lixivium, boiled up with ſome of the dis- 
cutient and warmer kinds of herbs, and 
afterwards to be rubbed with particular 
ointments that he mentions. 3 
Ix the cure of ſcorbutic ulcers, he rer, 
marks, that © until the obſtructions in the 
liver and ſpleene be removed, theſe ulcers.. 
give no place to good healing; and there- 
fore adviſes: © all ſharp and violent medi- 
cines 'to be ſhunned, and nothing but ſoft, 
and anodyne things to be applied; for other 
wiſe, you will not only ſtrive againſt. the. 
ſtreame, but put your patient to needles 


difquiet, * thereby increaſe his 2 # 
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« A POULTICE of biſket, boiled up in. 
beere or "wine, applied warm, wall, won, 
derfully comfort a weak limb, . Jede 
pain : But fattie things muſt. be for Orne 
in ſome caſes; namely, when the pain 18, 
ſharp and quick, leſt you cauſe putrefac-- 
tion and ſuppuration of the humours againſt 
your will; yea, and rather uſe acetous me- 
dicines and anodynes.” * 
Tunis extract ſhews that Woodall was a 
man of ſome obſervation. __ 5 
THERE are many good chings for the 
time he wrote in other parts of his book; 
his method of treating wounds, both com- 
mon and gun- ſhot, was judicious and ſim-. 
ple; his dreſſings being, for the moſt part, 
very plain, chiefly dry lint, and he con- 
demns the uſe of tents and eſcharotie ap- 
plications. 
Wirn regard to fractures, he. was an 
= long rollers, or tight bandages... 
EN he amputated; he often made uſe 
of the crols ſtitch, to keep down the fleſh __ 
over the end of the fun” p and he knew 
how to reſtrain the bleeding, iy tying the 
"it ing ov: 
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t#ri#bis finibus ) each ſerving a different pur- 


4 


Auced the enemata fumoſa *; propoſing al- 
ſo to throw up, in this manner, powders, 
and the like, into the inteſtines, in order 
to cure obſtinate fluxes, and other diſeaſes 
of thole parts. gr 1 


No II. 


NorwirhsTAN DING the haſty con- 
demnation of the wort at the naval hofpi- 
tals, I cannot help ſtill entertaining a fa- 
vourable opinion of it, as a remedy againſt 
the ſcurvy and other putrid diſeaſes ; and 
in order to ſhew that my expectations ate 
not ill founded, I take the liberty to pabliſh 
an extract of a letter which Sir John Pringle 
was pleaſed to favour me with, ſoon after 


the publication of the firſt edition; it is 


dated 14th May, 1764. e 


* It may not be amiſs in this place to inform the 
reader, that I have found, upon trial, that #9bacco- mold, 
thrown up in the way of clyſter, effectually and imme- 
diately deſtroys the aſcarides. And this I was induced 
to try upon the recommendation of Mr. Turner, ſurgeon 
at Liverpoole, See his letter to Dr. Fothirgill, in the 

ſecond volume of the London Medical Obſervations. 
| & SOME 


pole; and he was the firſt man who intro- 
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« SME, time ago a paper of your's was 
gt into my hands, relating to the uſe that 


might be made of malt in the cure of the 
fea ſcurvy ; I was confirmed in the ſame 
notion, by finding that unfetmentable acids 
were not the thing, and that a ſhip's crew 
never ſuffered by that diſtemper in any 
great degree, ſo long as they were plen 

tifully ſupplied with wine, ſmall beer, or 
other liquors, which had not undergone a 
complete fermentation. During the late 
war, captain Campbeli (who had made the 
long voyage with lord Arſon) then com- 
manding the Eſex, told me, that once up- 
on a long cruize ſeveral of his men had fal- 
len ill of the ſcurvy, and that he had cur- 
ed them all on board, by taking the diſeaſe 
early, and feeding the ſick chiefly on a 
Scotch diſh, called Sooins, to which he 
added ſome wine and ſugar. Captain 
Campbell was led to this purely from the 
notion of ſooins being a cooling and light 
fort of food ; but at that time I attributed 
the virtue to a mild acidity, produced hy a 
degun fermentation. According to your 
principle, the ſalutary effect of this meſs 
muſt be aſcribed to > the factitious air, put 
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into a way of being eaſily diſengaged: from 
the oatmeal of which the ſooins are made. 
A LARGE quantity of water is added 
to the meal, and put into a wooden veſſel 
in a warm place; the fermentation is al- 
lowed to go on for about forty-eight hours, 
then the water is poured off, and evapo- 
rated on the fire to the conſiſtence of flum- 
mery, from which the ſooins only differ in 
becoming acidulous by the fermentation. 
Captain Campbell obſerved, that the fer- 
mentation never ſucceeded ſo well as when 
it was performed in a wooden veſſel, which 
was agreeable to my experiments, and, I 
do not doubt, but it proceeded the better 
from the water's being ſomewhat putrid. 
« WHAT comes ſtill nearer to your pur- 
poſe, is an obſervation that I had this laſt 
winter from Dr. Mounſey, on his return 
from Ria. He ſaid, that all the common 
people there, and eſpecially the ſailors and 
ſoldiers, uſe a liquor which they call gueſs, 
and which they reckon very — and, 
in particular, good againſt the putrid ſcur- 
vy, to which they are greatly ſubject. 
„Tux guaſs is a dough compounded of 
malt and rye- meal, which they - bake in 
ovens, and then neue 1 in water, till a fer- 
mentation 
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fermentation begins, and continues about 
twenty-four hours. This liquor, he ſays; 
is then drunk, is acidulous, and not un- 
pleaſant. Dr. Maney told me further, 
that upon reading my book on the diſeaſes 
of tle army, being then at Mſcow, he had 
inquired at all the jails in that city, as he: 
afterwards did at Peterſburgb, but could 
not find that the diſtemper, which I call 
the jail or hoſpital fever, was ever known 
in theſe priſons, although they were gene- 
rally pretty full, and not more cleanly 
than in other places: This immunity from 
that fatal dĩſeaſe, the doctor attributes in 
part to the greater uſe of vegetables, to the 
eating of read, and to the gugſi, which 
thoſe unhappy people ming to them 
in great abundance. 

1019 an 10 
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greateſt ſafety, and that it is not apt to pra- 

duce any bad ect whatever, will appear 

ſufficĩently from the following letter; 

which, at the ſame time, ſhews how much 

may de done with reſpect to warding off 

wes Cry; by the dint of mere reſolution. 
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{+ L-RECEIVED it from captain Bray, a com- 
mander in the royal navy; he had been de- 
fired to make uſe of the wort by a brother 
officer, who alſo wrote to me for further 
directions for his friend, but with ſuch an 
imperfect account of the caſe, that I ima- 
gined there might be a complication of 
gout or dropſy, and therefore deſired to 


have a particular hiſtory of it from the 


captain himſelf. | 


«$1R Dear, June 18th, 1764. 

© T RECEIVED your obliging letter of the 

gth inſtant; am perſuaded that my com- 

plaint is an inveterate ſcurvy, which, I ap- 

prehend, you will readily agree to, when 

you have read the following account 850 
I ſhall give you: 

4 SINCE my firſt going to ſea, is now 
thirty-three years, and the firſt attack that 
I had of this diſorder was in the year 1741, 
after being reduced very weak and low, by 
a fit of illneſs off Cadiz., Before I could 
recover my ſtrength, I was attacked in 
ſuch a manner as almoſt to confine me to 
my bed, my legs ſwelling to that degree, 
that I was obliged to borrow ſtockings, my 
own being too ſmall. Notwithſtanding the 

condition 
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condition that I was in, kept conſtantly 
walking the greateſt part of the day. 1 
was at that time acting lieutenant” of the 
Saliſbury ; and the fleet, under admirał Hud- 
dick, coming down from Mahon, Dr. Liu- 
derdale, who was phyſician to the fleet, be- 
ing an acquaintance of mine, I ſent for 
him; he adviſed me to go to Gribraltuf by 
the firſt ſhip, telling me, that it was im- 
poſſible for me to recover at fea ; but, like 
all young people, I would not liften to it, 
and was determined not to goin; being 
juſt ſuperſeded by the admiral, and had his 
promiſe of being made into the third va- 
cancy that ſhould happen, which promiſe 
made me determine, if I was alive, not to 
be out of the way. My good friend vifit- 
ed me often, and, by his good preſcrip- 


tions, and the indefatigable pains I took in 


walking, in about two months, although 
at ſea, I was ſo well recovered as to go on 


board the admiral's ſhip, and continued 


three months at ſea in her before we re- 
turned to Gibraltar. Dr. Lidderdale has 
often ſaid, that I was the only inſtance that 
he ever ſaw recover at ſea, from 0 bad a 
condition. 
. 12 me «© Tur 
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% Tux next attack was in the river Se. 
Lawrence, after the reduction of Louiſbourg. 
We wintered at Halfux, where we were 
bound faſt in ice till April; and having ve- 
ty few vegetables off Louiſbourg, and but 
ſeidom on ſhore, till we were in the poſſeſ- 
fon, I began to find my legs heat and itch, 
had recourſe to a fleſh- bruſh, and conſtant- 
ly had them rubbed three or four times a- 
day, by which I thought to have received 
benefit. ; but though I kept conſtantly to it, 
while we were in the river St. Lawrence, 
I found it gain on me, as we here had no 
vegetables, and this the fecond year that 
we had in a manner been without, I did 
not ſo much wonder at it. At my return 
from Quebec, had leave to be abſent from 
the:ſhip while ſhe was refitting, which was 


ſhip, and failed from Spitbead in February; 
and continued at ſea in the Bay until the 
beginning of Auguſt, when I was ordered 
into 2P/ymonth ; at which time my legs be- 
gun to ſwell, and I was ſo bad that, if we 
had continued but one fortnight longer at 
ſea, I ſhould not have been able to have got 
from my cabbin to the quarter- deck with - 
out help; and when I got on ſhore; could 

34 not 


about fix weeks; then returned to the 
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not walk a quarter of a mile, without reſt- 
ing three or four times. When I was in 
the river Sr. Lawrence, I had frequent:at 
tacks, with violent pains in my ſtomach; 
which uſed to laſt about twelve hours, and 
then go off; was obliged, when taken with 
it, immediately to go to bed, ſo ſoon as 
had worked off an emetic. 0 

« I nave never had the leaſt 
of the gout or dropfy, have ever had a good 
ſhare of health, am very fond of all kinds 
of vegetables, and make great uſe of them. 
I have made uſe of the wort about ſixteen 
days, and find that the itching is greatly 
abated; but the directions that captain 
Macbride told me, is not exactly as you 
mention, only making uſe of half a pint of 
malt to a quart of water. It no ways diſ- 
agrees with me, nor can [ ſay that it purges 
me, yet I find myſelf fomewhat caſter than 
before I took it. I drink the quart in the 
twenty-four hours, and the greateft part of 
it faſting. I was broke out before I begun 
the wort, but much more ſince; it is out 
ſomewhat like a ſurfeit, itehes; are vety 
ſore, ſtand up above the fktm, and die away 
with-a ſcurf, leaving a mark behind as af- 
ſoy the ſmall-pox, firſt red; and then turn 
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brovyn, and never after alter the colour. I 
am2going over to France, for about three 
weeks, to ſee my ſon ; and, as foon as I 
return, ' ſhall begin and follow the direc- 


tions you have been ſo kind as to ſend me, 
for, which I return you many thanks ; and 


if, at any time, it ſhould be in my power 
to return the obligation, you may freely 
command me. 

„I AM afraid I have tired your patience 


with this long detail, and am, with re- 


ſpect, 
va Boo BT: B. 

1 5 Your moſt obliged, 
8 0 And moſt obedient ſervant, 
an JOHN BRAY,” 


No. IV. 


Tux paſſage in Van Swieten, referred to 


in the note, page 171, is as follows: 
* Atius dum lac deficeret in Nutrice, Zy- 
thum propinari juflit ; dixitque : Eodem die 


_ Ubera latte replebuntur. Mulieri autem vide- 


bitur, ubi poculum acceperit, omnibus membris 


languęſcere & exſolvi, donec lac in Mamillis 
' folleftum fuerit. Debet autem talis cereviſa - 
meracior nondum per fermentationem te- 
* | mulentam 
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mulentam vim acquiſiviſſe; tune enim for- 
titer inebriat. In pluribus lactantibus egre- 
gium talis cereviſie effectum vidi; & qui» 
dem in propria uxore; quæ, dum infantibus 
ſuis daret ubera, lectum petens, hujus cere- 
viſiæ libram ſumſit, hoc cum effectu, ut 
tota nocte ubera lacte plena haberet.” 


No. V. 
Tur following i is taken from the Londs 


Magazine for September, 1764. I thought 


it very well worth the preſerving, and have 
inſerted it here, to the end that people may 
be inſtructed. in the method of preparing a 
remedy for the ſcurvy, which may be con- 
veniently carried to fea, and is known, 
from repeated experience, to be very power» 
ful in its effects. 


To the AUTHOR of the London Magazine. 


SIR, 
I cANNor refrain from communicat- 
ing, through your uſeful magazine, to the 
public, the experiences of a worthy friend 
lately deceaſed, Mr. Peter Kinwood, of 
E nn in ä (who had been ma- 
| P 4 ny 
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nj years-in- the ſea- ſervice, and continued der. 
to: his death to be concerned in ſhipping) in tha 
regard of the utility of a cheap and: eaſily I ca 
prepared drink, called by him Chowdey- Eng 
Beer, for priventgag: the ſcurvy in long thet 
voyages, or for the cure of it where it-may 
have been contracted. Perhaps the term the 
of Chowder-Beer may be a provincial phraſe, him 
known only in Devonſhire : But the follow- wha 
ing inſtructions for brewing a drink of and 


black ſpruce fir, with melaſſes, will explain 
the + 20m to every one's underſtanding; 
as I hope the account given of its utility 
will introduce it to general knowledge and 
uſe. The following account I give you 
verbatim, as tranſmitted to me by my 
friend; who, in all his actions, was ani- 
mated by a prevailing love and deſire to im- 
prove every talent committed to him, for | with 


r 280. a 


— 


_ a& < — —ůů— — — . ͤ . 


the moſt extenſive benefit of er to 
I am, | 1390 vn they 
Haube BY Ry 19316972 1 a qua 
Loxpox, 2 mix 
Sept. 13, 1764. 2 ee 14 E fit for 
[ 1 4 e : uſe ve 
| 926ly ub Nat any di 
40 577 833 if boiled i in water 3 after 4 


one Boot and half, will make good wy”. 


APPEN D IX. 217 
der-Beer. I think it the wholeſomeſt drink: 
that is made; I am ſeldom without it When 
I can: get ſpruce. When I lived in Naw 
England. I had a veſſel that went from 
thence to the Weſft-Indies, and the bay of 
Honduras, for logwood: I always charged 


the maſter of her to take black ſpruce with" | 


him, and give his men beer all the 0 
which he did, and his men were healthy 
and well in the Weft-Indies and in the Bay, 
when others, at the ſame time and places," 
that drank water, were very ſickly. I have 


{a great an opinion of the beer, that I wiſß 


it was uſed in all our ſhips on the coaſt of 


Guinea, and in the Weſt- Indies; and where 


at many places the water is very bad, which 


if brewed into this beer, by the fetmenta- 
tion, would likely make it good drink; and 
with the help of the ſpruce nothing ſo eaſy? 
to make. I ſuppoſe in the hot countries 
they need not boil but about one-third, or 


a quarter part of the water, but enough to 
mix with the cold water, ſo as to warm it 
fit for fermentation: It fines, and is fit to 
uſe very ſoon. The ſpruce may be kept in 
any dry place good, for two or three years 
after eut. In the Weft-Ingies the melaſſes 


is Plenty. ſo that the beer would coſt but a 


trifle, 
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trifle. I heartily wiſh that encouragement 


was given for planting theſe black ſpruce 


trees. I think it is the beſt wood of all the 


fir kind, very good for ſhips topmaſts, and 


other ſervice in ſhips. Tis a fine beautiful 
ever- green tree with a fine top: They grow 
in poor land, that at many places has little 


depth of foil; at Newfoundland and in New 


England, a hard rocky bottom, that the 
roots go but little under the earth or moſs, 
ſo that knees are often made of one part of 
the root, and the other of the ſtock: or 
body of the tree, and are put into ſhips 
built at Newfoundland ; I have feen them 
uſed in ſhips here alſo: The ſpruce trees in 
the woods commonly grow near together, 
and run up 25 to 3o feet long, without 


any conſiderable knots. The Scots firs that 


I have ſeen here are ſmall, and the timber 
grows in a circle round the trees, ſo that 
they are apt to break off there. The black 
ſpruce is a very tough durable wood. If 


ſpruce beer was generally made uſe of in 


the Weſft-Indies, thoſe ſhips that go there 


from Newfoundlandand New England would 


likely carry what ſpruce they could with 
them, if they found a ſale for it: And for 
after-ages it may be had 1 in any part of Bri- 
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tain, if care is taken to propagate it, which 
I humbly preſume would be of great ſervice 
to the poor ſailors and others. Tha kettles 
that ſhips have for their ſervice would do 
to brew for moſt common merchant ſhips, 
as in hot countries they need only to boil 
a ſmall part of the water, but fill the caſł 
moſtly with cold water. It would be well 
ſome better kettles were found than copper, 
as at times boiling ſalt victuals in them they 
are naſty, and I fear hurtful in boiling 
clear peas for the men; green poiſonous 
matter hanging about them. The ſea-cooks 
ate not cleanly, and in ſtormy weather it 
is a troubleſome office : If ſome thin iron 
kettles could be . it 3 be much 
better. 

„ I MAKE no donke it may be . to 
the Ball- Indies, and uſed there to good ef- 
fect, as a preſerver of health. Before the 
uſe of this beer was found at Newfoundland, 


the men were ſickly, ſcorbutic, &c. but now 


no country where they are more healthy. 
I have heard a gentleman ſay, that now, 
when it has happened they had not the 


'Chowder> Beer, for want of melaſles, to 


drink, they would be ſick. I cannot but 


Tal it muſt be very beneficial to the ſai- 
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lors -in general, who, after they leave this 
country, likely the beer they carry from 
hence is expended in fix weeks or two 
months : After that, if their voyage is 
twelve months or more, water is their com- 
mon drink, which if good it might be to- 
lerable ; but at many places it is very bad, 
and at times, at ſea, ſtinks much in the 


caſks. The beer that is carried to fea from 


hence ſeldom is racked; fo that by the mo» 


tion of the ſhips, after it is a little time in 


draught, it is very indifferent drink. 

« I HAvE been told by a gentleman that 
has put fir ſeed into the ground, that great 
care muſt be taken to cover it with a net, 
or ſome other thing, elfe the birds would 
eat it as ſoon as it appears out of the ground, 

Ir ſpruce beer ſhould be uſed in the 
merchants ſervice, and found to be ſalutary, 
no doubt they would alfo uſe it in the na- 
vy. It is a fine thing that the black ſpruce 
ſhould, aſter ſo many years being cut, re. 
tain that good quality in it of making good 
Chowder-Beer ; here are ſome perſons that 
have lived in Newfoundland, and know tlie 
ſervice it is to people in drinking it. 

wo „ 4 $111 000 
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The Method of Preparation of Chowder-Beer. 


«© TAKE twelve gallons of water, and 


put therein three pounds and an half of 


black ſpruce. Boil it for three hours; then 
take out the fir, and put to the liquor ſeven 
pounds of melaſſes, and juſt boil it up. 
Then take it off, ſtrain it through a fieve, 
and; when milk-warm, put to it about four 
ſpoonfuls of yeaſt to work it. 


« FoR common drink for ſeamen two | 


gallons of melaſſes may be ſufficient to an 
hogſhead of liquor. It ſoon works. In two 
or three days ſtop the bung in the caſk, 
and in five or fix days, when fine, bottle it 
for drinking. 

« WHERE the ſpruce is green and plen- 
ty, they boil it but about three quarters of 
an hour, ſo as that the bark will ſtrip off 
from the branches by drawing through the 
hand. They never ſtrain the ſpruce, but 
fill-the.caſk, one-half or two-thirds full of 
cold water, on about a pint or more of the 
grounds of the Chowger drank out of the 
caſ. After taking the ſpruce out of the 
kettle without {training it, put the melaſſes 
into the kettle : Make it juſt boil up, and 
al it into the caſk; and the grounds of 
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the Chowger left in before will ſoon work is 

it. If the hot water will not fill the caſk, ſyr 
fill it up with cold. No need of coolers to bei 
cool the liquor as in other beer. It drinks l 
as well when one-half or two-thirds of the ſay 
water is cold, as when you boil more of it. pou 
In the Weft- Indies they need boil but a trifle * 
of the water; juſt enough to get the bitter ſuc] 
out of the ſpruce. And two and an half pov 


gallons of melaſſes will make a hogſhead of neſs 
tolerable good drink. Good Weft-India 
melaſſes make better drink than treacle or 
coarſe ſugar : Though in the want of the 
former either of the others may ſerve.” 


. 


Irixp from Dr. Nathaniel Hulme's dif- 
fert. inaug. de ſcorbuto, that the cortex, 
joined to the acid juices, has been uſed at 
fea with great ſucceſs. 

Ms. Hodgkin, a ſurgeon in the royal na- 
vy, was the firſt who introduced this prac- 
tice. The method is to give a drachm of 
the cortex in powder, with an ounce of le- 
mon or orange Juice, three times a day; 
and night and morning the ſwelled limbs 


are to be bathed in vinegar. This courſe 
* is 
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is to be perſiſted in, until the ſcorbutic 


ſymptoms diſappear : the belly all the while 
being kept open by gentle laxatives. , /;- 

DR. Hulme (who was alſo a navy ſurgeon) 
ſays, that he ſometimes found the cortex in 
Poder to diſagree with the patients, by 
creating a great difficulty of breathing: in 


ſuch caſes he uſed a tincture inſtead of the 


powder, and then found that this uneaſi- 
neſs did not ſucceed. The tincture was 
made by digeſting two ounces and a half af 
the cortex, and half an ounce of myrrh, 
in a pint of brandy. Half an ounce of 
this, mixed with an ounce of the acid 
juice, was the uſual doſe. 
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ON THE 


DISSOLVENT POWER 


QUICK-LIME, &c. 


There are agents in nature able to make the 


particles of bodies flick together by very 
ſtrong attractions; and it is the buſineſs of 
experimental philoſophy to find them out. 

NEwTON. 


EUS SAA zo 


ON THE 


Diss oLVENT PowER of QU1Ck» 
LIME. 


HE experiments of the ſecond and 

1 third eſſays have ſufficiently ſhewn, 
that the coheſion of animal and vegetable 
ſubſtances depends immediately on the pre- 
ſence of the fixed air ; but how far the in- 
fluence of this principle extends into the 
mineral kingdom, is not yet certainly 
known. 

HALLER ſeems to think that it is 
very general, being here alſo the vinculum, 
or gluten verum moleculis terreis adunandis * ; 
though it does not appear that he has any 
actual experiment of his own to confirm 
this hypotheſis. | 

Bur ſince the publication of Dr. Black's 
moſt ingenious paper on the magne/ia, we 


Prim. lin, ſect. 244. 
Q 2 cannot 
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cannot help being convinced that the theory 
holds good, as leaſt with regard to the claſs 
of bodies which he hath examined; to wit, 
the calcareous earths. 

Tur reader may remember, that the 
doQor's theory of calcareous earths is, that 
theſe bodies have a very ſtrong degree of 
affinity * with fixed air, and, in a natural 
ſtate, are replete with it ; that by calcina- 
tion they are deprived of this element, and 
hence become cauſtic and ſoluble in water ; 
but that, upon reftoring the fixed air, they 
are again rendered mild and inſoluble. 

ALL this is very ſatisfactorily ſhewn in 
the eſſay above mentioned : but it occurred 
to me, that it might poſſibly be ſtill further 
proved, and that in a way which would af- 
ford an ocular demonſtration. I thought 


that perhaps the diſſolved quick-lime might 


be rendered viſible, and would precipitate 
on transferring fixcd air into lime-water Þ. 


E X P E- 


* And fixed air has a ſtronger affinity with calcareous 
earth than with any other ſubſtance yet known. 

+ In the manner deſcribed in the ſecond eſſay. 

When found that by transferring air into different 
bodies, 2 variety of curious changes were produced, I 


aid afide the glaſs tube, and had an apparatus prepared 
which 
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EAFPFERIMENTE © 


I PRESENTLY ſet about the experiment, and 
found it anſwer fully to my expectations; for 
the lime- water, which was filtered and per- 
fectly limpid, became turbid in a few minutes 
after the efferveſcence began, and that the air 
which was extricated from the mixture of 
acid and alcali, had paſſed over into the phial 
containing it. And it was highly pleaſ- 
ing to ſee the particles of the quick-lime, 
which, but two or three minutes before, 
were quite inviſible, and diſſolved in the 
water, all running together, and falling to 
the bottom, having returned to theit ori- 


which rendered the performance of the experiments more 
eaſy. I cauſed a metal tube to be fixe on by a ſcrew to 
the neck of a phial, as repreſented in fig. IV. which 
tube could be occaſionally inſerted into the mouth of 
another phial, being previouſly wound about with ſoft 
leather, in order to prevent the eſcape of the factitious 
air. 

But a very ingenious friend, William Deane, Eſq; 
who is remarkable for his ſkill in every part of natural 
philoſophy, but particularly mechanics, improved it 
further, by contriving the machine in fig. V. In the 
neck of the bottle A, which is the recipient, there is 
an air- value, which allows the air to paſs into the bottle, 
but prevents its return; and this I found greatly to 
ſhorten and facilitate the proceſs. 
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ginal ſtate of inſolubility, the moment they 
were faturated with the fixed air. 


WHEN the turbid mixture had ſtood long, 


enough to allow the precipitate all to ſub- 
fide, I poured off the clear, and found ſome 
grains of calcareous earth, which effer- 


veſced violently with fpirit of vitriol. 


Axp thus was the theory of Dr. Black 
placed beyond the reach of contradiQtion ; 
ſince we muſt here be convinced from what 
18 ſeen to paſs before our eyes, that the 
quick-lime became ſoluble in water from 
the want of its fixed air, becauſe we find 
it grow inſoluble the moment the cementmg 
principle is reſtored. 

FIN DINO, by the preceding experiment, 
that the lime, though ſo minutely divided, 
and fo intimately mixed with the water, as 
to be reduced to a ſtate of actual fluidity, 
might nevertheleſs be rendered ſolid, and 
brought immediately into view, by reſtor- 
ing the cementing principle, I began' ta 
think, that the ſulphur in the natural ſul- 
phureous waters might a alſo be rendered vi- 
ſible, by introducing air into them in like 
manner, as I had done into the lime 
water. "I 
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Bur as I could not immediately procure 
a natural ſulphureous water, I reſolved. to 
try the experiment with an artificial ene. 


EXPERIMENT 2. 


Ix order to do this, I boiled up ſome 
flowers of ſulphur with water and quick- 
lime (as directed for preparing the ſulphur 
pracipitatum ;) and having filtered the ſo- 
lution, I put about four ounces of it into 
the phial uſed in the foregoing experiment, 
and transferred the air from an efferveſcent 
mixture contained in the other phial. 

Tux ſulphureous did not ſo ſoon loſe its 
tranſparency as the lime-water, but, in 
eight or ten minutes, a {cum formed on the 
ſurface; and the whole ſolution immedi- 
ately after becoming turbid, I could plainly 
perceive the ſolid particles collecting them- 
ſelves together. 

WHEN I thought that there was a ſuffi- 
cient quantity of air thrown in, the phials 
were ſeparated, and the turbid contents of 
the, firſt one poured into a tall drinking- 
glaſs. The liquor now ſent forth the ſtrong 
and peculiar ſmell which ſolutions of ſul- 
phur always yield, when an acid is added 


to them. 
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EXPERIMENT z. 


.Havyins foon after got ſome bottles of 
the Lucan * water, a few ounces of it were 
put into the phial, and air transferred from 
an efferveſcent mixture, as in the two pre- 
ceding experiments; but notwithſtanding 
a flight degree of milkineſs W e at 
firſt, yet no precipitation enſued. 

Tursr experiments, however, pointed 
out a method of making a pure ſolution of 
ſulphur, which being diluted to the proper 


degree, gives an artificial ſulphureous wa- 


ter, perfectly reſembling the natural, as to 
taſte, ſmell, tranſparency, and want of co- 


lour, and not liable to grow turbid on the 


addition of acids, which all other artificial 
ſolutions of ſulphur, hitherto known, con- 
ſtantly do, | 


* A village within fix miles of Dublin, and the ſeat 
of Agmondeſham Veſey, Eſq ; in whoſe gardens there is a 
ſpring of ſulphureous water ; the ſpring breaks out, ſa 
cloſe to the fide of the Li, that it was conſtantly over- 


flowed upon every riſing of the river, and conſtantly 


was loſt to the public, until the proprietor not only 
cauſed the well to be incloſed at a conſiderable expence, 
but alſo laid open a free 3 to ĩt through his very 
elegant im provements, 
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EXPERIMENT 4. 


Tux turbid ſolution of lime and ſulphur, 
as hath been already mentioned, was poured 
into a tall glaſs, and happening not to be 
thrown out, I found after ſtanding thirty- 
fix hours, that it did not become limpid, 
though I could plainly perceive a quantity 
of lime lying at the bottom, while the yel- 
lowiſh fluid remaining above, evidently 
ſhewed to be an equable and true ſolution of 
ſulphur, now left perfectly alone in the 
water: I immediately ſaw that there was 
nothing more to be done here than to dilute 
this ſolution to a proper degeee, and that it 
would then conſtitute a true — 
water. 

UPox trial, it actually did ſo; and al- a! 
though this preſent ſolution, from being fo | i 
long expoſed to the open air, had loſt much 1 
of the ſtrong and peculiar ſulphureous ſmell, 
yet J found, on repeating the experiment, 
that a ſolution, freſh made, and the lime, 
immediately ſeparated from it by the intro- 


* Sulphur was formerly thought to be poſſeſſed of 
great virtues: If any one ſhould now be deſirous of try- 
ing it, here is a method ſhewn whereby it may eaſily be 1 | | 
exhibited | in pure ſolution, | 
| duction 
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duction of air, and then diluted, ſo as to 
leave the liquor colourleſs and tranſparent, 
yielded a water fo nearly reſembling the na- 
tural, that, as to ſmell, taſte, or appearance, 


it was hard to perceive any difference. 


Bur upon dropping ixivium tartari into 
the artificial water, it inſtantly grows tur- 
bid; * whereas, when the like addition is 
made to the natural ſulphureous waters, 
their brightneſs is improved; which thews 
that the ſolution of ſulphur, in the natural 
waters, is brought about in ſome manner 
not analogous to that in the artificial ; for 
it ſeems pretty obvious, that the ſulphur is 
here rendered ſoluble in water, from being 
deprived of its cementing principle by that 
ſhare of the quick-lime which remains un- 


diflolved in the boiling. 


Tris confideration prefented a new 
theory concerning the ſolubility of oil, 
when combined with the cauſtic alcali, and 
made into ſoap ; which, I conjectured, 


On mixing the fixed alcali, the peculiar ſulphureous 
ſmell is inſtantly changed to one which is rather more 
diſagreeable, and though the mixture becomes turbid, 
yet no precipitation enſues ; the ſulphur and the alcali, 
joining into a ſort of thick cloud, remain ſuſpended in 

the middle of the glaſs. 
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might. as well as the ſulphur, be render- 
ed ſoluble in water, becauſe the coheſion 
of the oily particles is deſtroyed, from the 
loſs of their fixed air, which is a 
the cauſtic lixivium. 


EXPERIMENT 5g. 


Tuts conjecture was found to be right, 
by transferring air, from an efferveſcent 
mixture, into a ſolution of common ſoap; 
for the moment the air mixed with the ſo- 
lution, the oily part began to ſeparate, and, 
in a few minutes, all roſe to the ſurface; 
the cementing principle now being reſtored 
to the diſunited particles of the oil. 

TI REPEATED this experiment on a ſolu- 
tion of ſoap, which was filtered, and kept 
above a week after it was made; ſo that 
there could be nothing of a ſpontaneous ſe- 
paration in either caſe. 

Ix the reader be well acquainted with 
Dr. Black's theory, he can be at no great 
loſs in accounting for the manner in which 
common ſoap lees come to acquire the 
cauſtic quality ; but if he has not ſeen the 
paper on Magngſia, it will be neceſſary to 
inform him, that when quick-lime is add- 
ed to a a lixivium cf pot-aſh, or kelp, it ab- 

ſorbs 
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ſorbs the fixed air from theſe Glts; 3 IR the 
particles of lime, by this abſorption, be- 
coming incapable of ſclution, fall. to/ the 
bottom, and leave the ſaline particles alone 
in the lixivium, and deprived of their fix- 
ed air: The lixivium now becomes a 
powerful abſorbent of fixed air, and will 
attract this principle from any animal or 
vegetable ſubſtance to which it may chance 
to be applied; hence of courſe it becomes 
a cauſtic, by corroding and deſtroying the 
texture of theſe ſubſtances, whoſe ſgund- 
neſs and perfect coheſion depend on the 
preſence of the fixed air. 

By adverting to this theory of the cau- 
ſtic alcali, we may perhaps be enabled to 
ſpeak intelligibly concerning that diſſolu- 
tion of the blood which ariſes from a pu- 
trefactive acrimony ; and may form ſome 
idea of the manner in which it may be re- 
ſtored to a ſtate of ſoundneſs, from being 
ſupplied with a ſufficient quantity of fixed 
air. 

Ix the compoſition called Soap, we ſee, 
that the particles of cauſtic alcali, on ac- 
count of their powerful attraction or afli- 
nity with fixed air, abſorb this principle 
from the oily particles, deſtroy their cohe- 

ſion, 
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ſion, and thus render them ſoluble in wa- 
ter. 

Now chemiſtry ſhews, that the blood 
conſiſts of oily, earthy, faline, and aerial 
particles, diſſolved and mixed in a watery 
fluid, | 

1 5ay diffolved and mixed, for the oily, 
earthy, ſaline, and aerial particles appear to 
be held partly in a ſtate of mixture, and 
partly in a ſtate of diffolution, 

Ir is through the intervention of the ſa- 
line particles, that the earthy and the vi 
come' to be intimately united with, and in 
ſome meaſure diſſolved by the watery part 
of the blood; but as the aerial particles 
(whoſe proper uſe is to produce coheſion) 
prevent a total diffolution of the earth and 
the oil, the blood, and moſt other animal 
fluids, while in a ſound ſtate, have a cer- 
tain degree of tenacity, and feel ſmooth 
and mucilaginous; but when an unuſual 
proportion of the fixed air is detached and 
withdrawn from theſe fluids, their ſaline 
part is then left in a cauſtic ſtate, which 
will now join cloſely to the oily part, and 
with it form a compound which will ara 
diſſolve in the aqueous part, and thus ren- 
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der acrid, and thin, the fluid that before 
was ſmooth, mild, and tenacious. 

IF to a fluid thus diffolved the fixed air 
be ſufficiently applied, the tenacity and 
conſiſtence of that fluid will be reſtored, 
in the ſame manner as the particles of oil 
were ſeen to recover themſelves, on air's 
being transferred into folutions of ſoap. 

Tur foregoing experiments opened the 
way to ſome improvements in pharmacy; 
fince it followed plainly, that if oil may 
be rendered ſoluble in water, by depriving 
it of the fixed air, camphor, and all'kinds 
of reſinous bodies, may, on the ſame prin- 
ciple, be diſſolved. * 


* Until within a few days before theſe papers were 
ſent to the preſs, I locked on the method of diflolving 1 re- 


ſinous bodies by the means of quick. lime, as a diſcovery, | 


not having obſerved, when I firſt read Dr. Lewis's Ma- 
teria Medica, that its diſſolvent power, with reſpect to 
theſe ſubſtances, is known to that ingenious and uſeful 
writer. The paſſage relating to this matter is under 
the head of calx viva, and runs in the following words, 
4 Lime-water diſſolves, by the aſſiſtance of heat, 
&< mineral ſulphur, vegetable oils and reſins, and ani- 
cc mal fats; it extracts in the cold the virtues of ſundry 
ec refinous and oily vegetables, and diſſolves thick 
« phlegm, or mucous matters, and the curd of milk, 
cc with which laſt it forms a white liquid, nearly ſimi- 

&« lar to milk in its natural ſtate.” 
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EXPERIMENT 6. 


I BEGAN with the camphor, and having 


rubbed, a drachm of it with an equal. 
portion of quick-lime, and then poured 
on ſix ounces of lime-water, I allowed 


the mixture to ſtand for half an hour, that. 


the groſs and inſoluble part might ſubſide; 
the clear was then paſſed through a filter, 
and found to be a ſtrong ſolution. 

On another occaſion, I made ule of heat, 
boiling the camphor and quick-lime with 
water in a cloſe veſſel, and thus obtained 
a much ſtronger ſolution. 

Tus ſolutions, when filtered, are per- 
fectly limpid, and never part with the cam- 
phor ; for though the lime may be preci- 
pitated in ſeveral ways, yet I have not 
hitherto hit upon any method of ſeparating 
the camphor from the water. * 


EXPERIMENT 5. 
MyYRRH, gum guatacum, aſa fœtida, aloes, 


caſtor, balſam of Tolu, with maſtich, jalap, 


+ I have now [12th December 1766] ſome of this 
ſolution of camphor, which has been lying in a phial, 


not cloſely ſtopt, for three years; and yet it is ſtill per- 


. * and exceedingly ſtrong. 
and 
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and the cortex, were all tried in the ſame 
manner as the camphor, and were found to 
yield ſtrong ſolutions and tinctures; the 
lime enabling the water to take up the 
ſame part of theſe ſubſtances that may be 
diſſolved by the means of ardent ſpirit. But 


theſe aqueous tinctures muſt be much 


more elegant medicines, and perhaps may 
be found more efficacious than the ſpiri- 
tuous, fince they will never become turbid, 
or ſeparate, on being mixed in any watery 
vehicle. | 

THERE is as much lime in all theſe 
tinctures and ſolutions, as there would be 
in the like quantity of lime- water, which 
bids fair to improve the virtues of ſome of 
them, and can do no great injury that I 
know of to any ; but if it ſhould ever be 
thought to do ſo, the lime may be preci- 
pitated by throwing in air from ſome ef- 
ferveſcent mixture, as hath been already 


explained. 


THe air, when thus thrown in, renders 
the ſolution, or tincture, quite turbid, and 
appears plainly to the eye at firſt, to re- 
unite the diſſolved particles of the reſin, as 


well as the lime ; but the former are very 
” ſoon 
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ſoon rediſſolved, and the lime only falls to 
the bottom. „ 

Bur as this proceſs may be thought 
troubleſome, a ſolution may be made (not 
indeed ſo ſtrong as thoſe above- mentioned) 
in which there ſhall not be a particle of 
lime: as for inſtance with regard to cam- 
phor. | 

Take of camphor one drachm; 

| doublerefined ſugar, onedrachm ; 
ſimple lime-water, one pint. 

Rus the camphor and the ſugar toge- 
ther into a fine powder, and then gradually 
pour on the lime-water ; let the whole 
ſtand. for two hours, and then pals the li- 
quor. through a filter. And thus will be 
produced, a much ſtronger ſolution than 
that in the common ſulepum camphoratum. 
I the common way of making julepum 
e moſcho (as directed in the London Diſ- 
penſatory) ſcarce any of the muſe is diſ- 
ſolved; but if it be made in lime-water, 
a perfect ſolution of the finer and more 
active part of the medicine will immediately 
take place. 

Take of muſk one ſcruple; 
— double-retined ſugar onedrachm; 
lime-water fix ounces ; 
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Rus the muſk and the ſugar together, 


then add the lime-water, and filter, as be- 
fore directed. 


To this, as well as to the foregoing, the 
preſcriber may add any ſpirituous water, or 
tae volatile alkaline ſpirits, without de- 
ſtroying the tranſparency of the ſolution. 

Ir an acid ſpirit be poured upon what is 
left on the filter, after either of the fore- 
going ſolutions, it will be found to raiſe a 
{mart ebullition'; which plainly ſhews that 
the quick-lime that was diffolved in the 
water is now ſaturated, and rendered ſolid, 
by the cementing principle, and has changed 
places with part of the camphor and mulk, 
which remains diflolved in the water, while 
the lime is precipitated. 

Bur there are caſes wherein the lime 
will bid fair to improve the virtues of the 
reſinous ſolutions ; as for inſtance, when the 
cortex is preſcribed merely with a view to 
its aſtrictive quality, as in ſcrophulous and 
relaxed habits, in order to check or dry 
up ulcers, gleets, or uterine diſcharges ; and 
here it may be ordered in the following 
manner : 

Take of Peruvian bark, in powder, two 


Ounces ; 
Take 
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Take of quick-lime one ounce; 
lime- water thirty ounces; 

Rus the bark and the lime together, 
until they be thoroughly mixed ; then gra- 
dually pour on the lime- water; let the 
whole ſtand for twelve hours, and then 
paſs the liquor through a filter. 

AND thus will be obtained a moſt ele- 
gant, and not unpalatable tincture, which 
may be taken, either quite alone, or in any 
convenient vehicle, and in what quantity 
the preſcriber ſhall judge proper. 

I can venture to aſſure the reader, from 
repeated experience, that the bark, given in 
this manner, and in the caſes abovemen- 
tioned, will ſcarce ever fail; particularly, 
with regard to the uterine diſcharges, when 
they proceed from mere relaxation and 
weakneſs. And where a yet ſtronger aſ- 
tringent is required, oak-bark, managed 
in like manner, has been found to anſwer 
exceedingly well. 

RHuBARB, prepared in the fame man- 
ner, yields a beautiful tincture, which hath 
been found of great ſervice in all caſes 
where ſmall quantities of this root are 
given with a view to ſtrengthen the bowels, 


and to preſerve them free from a load of 
0 2 viſcid 
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viſcid lime, as in weak and ricketty chil- 
dren ; and in caſes, where it is ſuſpected 


that the meſenteric glands are ſtuffed up 


and obſtructed. 

ALoks, when joined with the lime, is 
not near ſo nauſeous as when diſſolved in 
the common way ; and therefore, indepen- 
dent of the lime, whoſe virtues as an an- 
thelminthic are conſiderable, bids fair to 
be of great uſe; for children, who gene- 
rally are the patients in theſe caſes, will 
probably be induced to take the medicine 
better when thus made up, than when it is 

prepared in the uſual manner. 

MyRRH and /affron may be 3 
joined with ales; and being all diſſolved 
by the means of quick-lime, will make 
an efficacious elixir proprietatis, as the lime 
will certainly improve the virtues of the 
other ingredients, in moſt caſes where a 


compoſition of this ſort may be ordered to 


advantage. 
Gu GUAIACUM may be diſſolved with 


great eaſe, in the manner we are now 
ſpeaking of, being rubbed up with an equal 
quantity of quick-lime, and afterwards 
mixed with the requiſite proportion of 
Iime-water. This ſolution, as it mixes ſo 

| 3 completely 
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completely with any watery vehicle, can 
be much eafier taken, and perhaps may 
be found a more powerful medicine, in 
cold rheumatic complaints, than the com- 
mon tinctures: Caſtor anſwers exceedingly 
well, given in this manner, and may be 
taken in large doſes, without offending the 
ſtomach. 

Two drachms of caftor, rubbed up with 
a drachm of quick-lime, and mixed with 
ſix ounces of lime-water, give a ſtrong and 
elegant tincture, which may be flavoured 
by adding nutmeg-water, or any other of 
the like ſort, and then given in ſuch doſes 
as ſhall be thought convenient. 

IT will, no doubt, be reckoned ſuper- 
fluous, that /me-water is ordered to be 
added to theſe ſeveral ſubſtances, when 
they are alſo to be rubbed along with 
quick-lime ; but the reaſon is this: If the 
lime were ſo quick and freſh as to raiſe 
heat when common water is poured on it, 
the ſolution might then be made without 
the aid of lime water; but as it will, for 
the molt part, happen that the lime kept 
in the ſhops ſhall not be perfectly freſh, it 
will be beſt that the preſcriber ſhould di- 
tet lime-water to be uſed, in order to be 

| R 3 ſecure 
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ſecure of the ſolution, which would not be 
ſo completely made, nor ſo much of the 


reſinous ſubſtance be diſſolved, if faked 


lime and common water only were made uſe 


AND it is much the ſame thing in the 
end, with regard to the proportion of lime 
in the ſolution ; for although lime-water 
may receive ſome additional ſtrength, from 
being poured repeatedly on freſh quick- 
lime, yet here the quantity acquired muſt 


be lo very inconſiderable as not to be wor- 


thy of notice. 
As the fixed air, when thrown off by 


putrefaction, or during the firſt ſtage of 


fermentation, equally produced the effect, 
of rendering id the cauftic alcali, with that 
which was ſet free by efferveſcence; it might 
have been fairly concluded, that it would 
alſo precipitate the lime from lime-water ; 
but as I had laid it down for a rule to de- 
part as little as poſſible from actual expe- 
riment, and to be very ſparing in drawing 
concluſions from any thing but evident facts, 
I determined to make the trial. 


E X- 
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EXPERIMENTS 


ACcoRDINGLY, having joined two phials 
together, by means of the bended glaſs 
tube, (as in the 16th experiment of the 
ſecond eſſay), and filled one with freſh 
mutton, and a little water to make it pu- 
trefy the ſooner, and the other with lime- 
water, I laid them by in order to let the 
putrefaction proceed. 

BzroRE twenty - four hours were elapſed, 
the precipitation of the lime was evident, 
and it increaſed every day, for fix days that 
the phials remained in this ſituation ; but 
ſhaking the phials one day, in order to 
make the putrid liquor ſubſide (for it roſe 
in the tube in the ſame way that it did in 
the experiment before-mentioned, when I 
was transferring air from putrid fleſh into 
the cauſtic alcali) the tube happened to 
break, and an end was thereby put to the 
experiment ; but I had ſeen enough to 
prove that fixed air, when thrown off by 
putrefattion, would produce the very ſame 


effect on lime- water with that which was 


ſet free by eferveſcence. 
AND here we have an additional proof 
of the fixed air's being the cementing prin- 
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ciple in animal ſubſtances ; fince we ſee, that 
while the fleſh is reſolved, and falls in 
pieces, from the loſs of this principle, the 
lime is rendered ſolid by having it reſtored. 


| WariLE this experiment, and the follow- 


ing, were going on, I filled two phials 
with filtered lime-water (that uſed in the 
experiments was always filtered) and left 
one of them without a cork, while the 
other was cloſely ſtopped, and laid them 
by as ſtandards ; to ſee if any of the lime 
would precipitate when left to itſelf : But 
neither the one, nor the other, in a fort- 
night's time, depoſited the ſmalleſt particle 
of lime, 


EXPERIMENT 9. 


| In order to try the effects of the gas, or 
vapour, diſcharged during the firſt Rage of 
fermentation, I made up fix ounces of a 
fermentative mixture, of fleſh meat, bread, 
cabbage, and turneps, with the requiſite 
quantity of water, and put it into one phial; 
which being joined, by means of the tube, 
to another filled with lime-water, the two 
were placed in a temperate degree of heat, 
that the mixture might ferment the ſooner. 

THe 
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Taz fermentation began in the uſual 
time, and went on with the common ap- 
pearances: And as it did proceed, the lime 
became every day more and more viſible; 
and forming, firſt, like flakes of a feathered 
reſemblance, near the ſurface, theſe gra- 
dually fell to the bottom, until, at the end 
of five days (the period that the phials re- 
mained in conjunction) when I poured out 
the water, and allowed the precipitate all 
to ſubſide, I collected three grains of cal- 
careous earth from fix ounces of lime- water, 
which was the quantity contained in the 
phial. 

TxH1s action of the vapour (which has 
on former occaſions been termed antiſeptic) 
in re-uniting the diſſolved and ſcattered par- 
ticles of lime, may ſerve to give ſome idea 
of the manner of its operation on diſſolved 
blood, when the texture of that fluid is de- 
ſtroyed and broken, by a putrefactive acri- 
mony. 

Tr1s experiment likewiſe ſhews, that 
lime-water muſt loſe part of its virtue, 
from the fixed air of the alimentary ſub- 
ſtances ſaturating and rendering inert, the 
diſſolved and active particles of the quick- 
lime; and, therefore, when given as a 


lithon- 
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lithontriptic, ought not to be drunk, but 


when the ſtomach is empty. 

Tux activity of lime-water muſt alſo be 
impaired by infuſing vegetable ſubſtances 
therein, which contain much fixed air; 
ſuch as the guazacum, or /afſafras ; for theſe 
woods abounding in reſin, give out their 
cementing principle, which, uniting with 
the diſſolved quick-lime, reſtores it to its 
original ſtate of an inactive calcareous earth: 
Therefore, when it is intended that theſe 


. woods, or any other ſubſtance of the like 


nature, ſhould give out their virtue to lime- 
water, and that the water ſhould, at the 
fame time, contain its due proportion of 
diſſolved lime, ſome quick-lime ought to 

be added, during the time of maceration. 
Wr have ſeen, then, in hre different 
inſtances, that the lime is precipitated from 
lime-water by reſtoring to it the fixed air : 
May not lime-water, therefore, upon this 
principle, be uſed as a Zeff to try whether 
or not bodies contain fixed air? If any bo- 
dy, upon mixture with lime-water, occa- 
ſions a precipitation, and if the precipitate 
ſo cauſed efferveſceth with acids, may we 
not conclude that the body ſo added con- 
tains fixed air; and that, in a greater or 
or 
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ſmaller proportion, as the precipitation of 
the lime from the water is more or leſs im- 
mediate ? 


EXPERIMENT 10. 


SPIRITUS cornu cervi per ſe, ſalt of hartſ- 


horn, and ſalt of tartar, being ſeverally 
mixed with lime-water, immediately threw 
down a precipitate, which, upon exarni- 
nation, was found to be true calcareous 
earth. 


E. XPERIMENT 11. 


SPIRIT of ſal ammoniac, made with quicł- 


lime, and the cauſtic alcaline ley, made of 
potaſh and quick-lime, when mixed with 
the lime-water, did, neither of them, in 
the leaſt deſtroy its tranſparency, nor did 
any precipitation ever enſue. 


EXPERIMENT 22. 


Bur air being transferred into the ſame 
cauſtic alcalies, and lime-water then mix- 
ed with them, the ſame appearances fol- 
lowed which happened on mixing the 
mild alcalies in the 1oth experiment. 


E X- 
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EXPERIMENT 13. 
BROWN ſugar, when mixed with lime- 
water, preſently threw down a precipitate, 
which efferveſced violently on the addition 
of ſpirit of vitriol ; but refined ſugar (which 
is deprived of great ſhare of its fixed air, by 
the quick-lime that is uſed in refining it) 
when diſſolved in lime- water, did not at 
all deſtroy its tranſparency, and, after 
ſtanding twenty-four hours, threw down 
ſcarce any precipitate, 


EXPERIMENT 14. 


Re juices of fruits, when mixed 
with lime-water, deſtroyed its brightneſs 
immediately, and ſoon after threw down a 
precipitate, which efferveſced violently on 
the addition of ſpirit of vitriol, But fer- 
mented liquors occaſioned no immediate 
change, nor did any precipitation enſue un- 
til after ſeveral hours ſtanding, - and this 
different in different liquors : * Then, alſo, 
the quantity of precipitate was but ſmall, 
the whole of the lime not being ſaturated, 


” Cyder and bottled beer threw down the precipitate 
much ſooner than claret or port-wine, 


as - 
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as the taſte plainly teſtified was done by the 


recent, unfermented juices, 


EXPERIMENT 1. 


ARDENT ſpirits * produced till leſs al- 
teration on lime-water, than the fermented 
liquors; but they abſorbed the air from an 
efferveſcent mixture very readily, and, when 
thus charged, threw down the lime from 
the lime-water inſtantly on being mixed 
therewith. | 

THeee experiments all concurring to 
eſtabliſh lime- water as a 79 of the preſence, 
or abſence, of fixed air, I reſolved to ex- 
amine ſome of the animal fluids, in this 
manner. 

In Dr. WYhytt's very ingenious eſſay on 
the virtues of lime-water, we find a num- 
ber of experiments, made with a view of 
determining what things impair or deſtroy 
its diſſolvent power, with regard to the cal- 
culus; one of which plainly ſhews, that 
the urine contains fixed air; for when this 
celebrated profeſſor mixed “ an ounce and 
2 half of lime-water, and an ounce of 
freſh made-urine, it immediately loſt its 


® It was reQified ſpirit that was tried. 
yellow 
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yellow colour, and became whitiſh and 
turbid, and, in a little time, a light, white 
ſediment fell to the bottom, and left the 
liquor above perfectly pellucid, of a fine 
light lemon colour, without any ſcum or 
cruſt on the ſides of the glaſs *.“ 


EXPERIMENT 16. 


I REPEATED this experiment with pre- 
ciſely the ſame appearances; and found, 


that on pouring off the clear, and dropping 


in ſpirit of vitriol, a violent efferveſcence 
enſued ; plainly ſhewing, that the particles 
of the quick-lime, now ſaturated with the 
fixed air, which they had abſorbed from 
the urine, were returned to their original 
ſtate of a calcareous earth. 

Wr have already hinted, that there is 
ſome danger of lime-water's being deprived 
of part of its virtue, from the vapour ariſing 
from the alimentary ſubſtances, during 
their fermentation in the firſt paſſages ; and 
here we have another circumſtance which 
is diſcouraging, with regard to the diſſolu- 


tion of the calculus. 
By the experiments hitherto made, the 


calculus appears capable of diſſolution in 29e. 


* Sce the Eſſay, ſect. 2. No. 8. 
Ways; 
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ways *; either by means of a ſtrong acid, 
ſuch as ſpirit of nitre, which acts imme- 
diately on the earthy part of the ſtone ; 
or by lime-water, or cauſtic alcali, ab- 
ſorbing the fixed air; whence, ,the earthy 
parts deprived of what bound them toge- 
ther, muſt preſently fall to pieces . 
W1TH regard to internal exhibition, the 
acid is entirely out of the queſtion, and the 
only hope of a ſafe diſſolvent muſt reſt on 
the cauſtic alcali, or on the lime-water. 
THis alcali, when combined with oil, 
and made into /oap, is not only ſo greatly 
obtunded thereby as to loſe much of its 
power, but the ſoap itſelf is ſo nauſeous, 
that few patients can bring themſelves to 
take it in a quantity ſufficient to prove of 
much effect; it would therefore be a hap- 
py diſcovery if any vehicle could be found 


* In the em. de I Acad. R. for the year 1720, 
there is a paper, and a number of experiments, concern- 
ing the diſſolution of the calculus. Common hard well 
water diſſolves ſome kinds of calculi. 

+ Of all the various ſubſtances examined by Dr. 
Hales, with a view of determining their reſpective 


quantities of air, the human calculus was found to con- 
tain the Jargeſt proportion ; above one-half of this 


maſs conſiſting of fixed air. 
6 out, 
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out, that would properly ſheath the acri- qui 
mony of the cauſtic alcali, ſo as to allow it blac 
to be taken in large and continued doſes: 
Poſſibly veal broth , or a decoction of 
marſh-maltow roots, might be found to hos 
anſwer this purpoſe ; and lime-water might fixe 
be taken- at the ſame time, which would. wat 
not at all interfere with the operation of fixe 
the alcali, but rather add to its activity. my 
For lime water, when taken alone, muſt time 
often fail in producing any conſiderable twel 
effects as a lithontriptic, becauſe it will loſe turb 
much of its power, not only from the va- eh 
pour it meets with in the firſt paſſages, but I de 
likewiſe from the fixed air of the urine it- myſe 
ſelf, which will ſaturate great ſhare of the thro! 
ſatur 
* There is a paper in the Gentleman's Magazine for hed 
October 1763, which proves very plainly, that a noſ- preci 
trum, exhibited by one Dr. Chittict, and which is than 
found, after a perſeverance of ſome months, actually to 7 
diffolve the ſtone, is nothing more than the cauſtic al- Ty 
cali, given in veal broth. The patients prepare the Air, 
broth themſelves, and ſend it to the doctor every day, who lectir 
returns it with the medicine mixed therein. 

[cee Mr. Blackrie's Diſquifition on medicines that diſ- 1 
ſelve the ſiane. This gentleman, who it ſeems was au- | 
thor of the paper above-mentioned, has now traced Dr. H 
Chittich's noſtrum to its ſource, and plainly ſhews it to men 
be what was originally ſuſpected. ] cher 


quick- 
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quick-lime, even when it hath renee the 
bladder. 


EXPERIMENT 17. 


Tung perſprrable matter alſo contains 
fixed air: Three ounces of filtered lime- 
water being put into a phial, and a funnel 
fixed cloſe into the neck of it, I blew in 
my breath through the funnel; and by the 
time I had continued ſo doing for ten or 
twelve minutes, I found the water growing 
turbid, and the lime becoming viſible. 

Tus being a tireſome kind of operation, 
I defiſted, when I had thoroughly ſatisfied 


myſelf that the perſpirable matter, if 


thrown in in a ſufficient quantity, would 
ſaturate all the lime, fince even what J 
had done, was found, upon collecting the 


precipitate, to have thrown down more 


than a grain. 

I Found alſo that fireat contains fixed 
air, and uſed the following method of colts 
lecting ſome drachms of this fluid, _ 


EXPERIMENT 18. 
HAvrx often obſerved hackney-ehair- 
men ſweat ſo profuſely after ſetting down 


their fare, that they ſweep it off from their 
bare 


258 On the Diss01,vent 


bare heads in a full ſtream with their lea- 
thern, ſtraps, I took an opportunity one 
day of collecting about two drachms of 
ſweat, that had been raiied in this manner, 
and having mixed it with ſix drachms of 
lime- water, found that the mixture imme- 
diately became turbid, and, in a ſhort 
time, depoſited a light ſediment, ſuch as 
was thrown down from the urine, and 
which efferveſced as violently when ſpirit 
of vitriol was added. 
Tus we ſee, that the air is thrown 
off from the fluids by urine, and by per- 
ſpiration. 

Bur the ſaliua ſeems as pit; it contained 
little or no fixed air; for when Dr. Whytt 
infuſed a piece of human calculus, weighing 


three grains, in a mixture of /a/ive aud 


lime-water, in the proportion of one of 

the former to two and a half of the latter, 
in two days warm digeſtion, the bit of 
calculus was reduced to one grain and a 
half “. 

THAT is to fay, the lime-water 2 
loſt ſcarce any thing of its power, the 
calculus diſſolved as readily in a mixture of 


* Sect. 4. No. 21. | 
Ld | ſaliva 


Po 
37, 


PowrR of QUtcK-LIME. 259 


ſaliva and lime-water, as it would have 
done in lime-water alone, equally dilute; 
for had the alia abounded in fixed ait, 
which would have ſaturated the quick- 
lime of the water, its diſſolvent power 
would have been proportionably weakened, 
as we find it was by mixing freſh vegetable 


Juices, or honey, with lime-water T. 


EXPERIMENT. 19). 


Two drachms of ſ/aliva being mixed 
with fix drachms of lime-water, the mix- 
ture did not grow turbid ; but in two hours 
I found a ſediment, which on pouring off 
the clear, and dropping in ſpirit of vitriol, 
ſhewed little or no figns of ebullition. 
Hence I concluded, that this ſediment was 
ſcarce any thing more than the groſs part 
of the ſaliva, which, when left to itſelf, 
in a little time depoſites a conſiderable por- 
tion of thick and viſcid matter. 


EXPERIMENT 20. 


I THEREFORE: reſolved to repeat the ex- 
periment; and having collected near an 


I See Dr. J/hyit's Eſſay, ſect. 6 & 7. No. 34, 36, 
37, & 38. | | | 
S 2 ounce 
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ounce of ſaliva, from a perſon. in full 


health.” and ſuffered it to ſtand long enough the 

for the thick part to ſubſide, I then mixed as 

| two drachms of the clear with fix drachms me 

of .lime-water, and found it produce no an 

; immediate alteration. | oyl 

Bur two drachms of the ſame clear Na- mo 

lrua being put into a ſmall phial, and air fou 

| | transferred into it from an efferveſcent mix- ſub 

| ture, and then mixed with fix drachms of the 
lime-water, inſtantly the mixture became 
turbid, and a large quantity of precipitate, 

in the form of flakes, fell to the bottom, / 

and efferveſced violently when ſpirit of vi- any 

trio]. was poured on it. freſ 

ITE firſt mixture of lime-water and the 

ſaliva, after ſtanding twenty-four hours, mac 

was covered with a cruſt, and found to One 

have depoſited but a ſmall quantity ob and 

whitiſh viſcid matter, which efferveſced drac 

but ſlightly with the acid ſpirit. | cylt 
So that the Jalrva naturally contains ve- 

ry little fixed air, but, nevertheleſs, is a * 

powerful abſorbent thereof k. third 

| FROM wher 

with 

* We had a former proof of the affinity between ſa- reſtra 


liva and fixed air, in the 11th experiment of the ſecond 
eſſay ; wherein it was found, that the ſaliva, when in- 
timately mixed with an animal ſubſtance, has ſome de- 

gre 
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Fx ox another experiment of Dr. Miytt's, 
the bile appears to contain as little fixed ait 
as the ſaliva; for when he immerſed a frag- 
ment of calculus, weighing three grains, in 
an ounce of cyſtic bile, and three ounces of 
oyſter-ſhell lime-water, and kept it in a 
moderate heat for forty-two hours, he 
found that near a grain and a half of the 
ſubſtance of the calculus was diflolved Ul 
the form of thin whitiſh ſcales *. 2s 


EXPERIMENT 21. 


As I could not, at this time, procure 
any freſh human bile, and excepting it were 
freſh, and taken from a healthy ſubject, 
the experiment would not have been fairly 
made, I was obliged to try that of a dog : 
One of theſe animals being therefore killed, 
and its gall-bladder taken out, about a 
drachm and a half of bile was found in _ 


cylt. 


gree of antiſeptic power; which agrees with the gene- 
ral theory concerning this power, as laid down in the 
third eſſay: For ſaliva, being an attracter of fixed air, 
when mixed with an * ſubſtance, unites itſelf 
with the fixed air of that ſubſtance, and in this manner 
reſtrains, for ſome little time, the flight of the cement- 
ing principle. 

s Sect. 4. No. 22. bo” 
S 3 ONE 
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Ox half of this quantity being mixed 


with three drachms of lime-water, the 
mixture remained tranſparent, and equa- 
ble, for an hour; it then Joſt its pelluci- 
dity, and gradually depoſited a light ſedi- 
ment, of a dark yellow, or rather orange 
colour. When it had ſtood twenty-four 
hours, I paſſed the mixture through a fil- 
ter, in order to ſeparate the ſediment ; 
which being done, ſpirit of vitriol was 
poured on, and found to raiſe a ſlight de- 
gree of efferveſcence. 

Tux other half of the bile was put into 
a ſmall phial, and air transferred into it 
from an efferveſcent mixture, as had been 
done in regard to the faliva, and then it 
was mixed with three or four drachms of 
lime-water. | 

THERE was very little difference be- 


tween the appearances of this mixture, and 


thoſe of the former one: It remained tranſ- 


parent for about the ſame ſpace of time ; 


and then, like the other, loſt its bright- 
neſs by degrees, and depoſited a ſediment, 
which only differed in regard to the colovr, 
being of a more light yellow, When this 
ſediment was examined, after ſtanding 
twenty-four hours, it was found to effer- 

veſce 
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veſce violently with the acid, whereas, the 
ebullition of the other ſediment was but 
obſcure. | 
From theſe experiments (if the lime- 
water be a true teſt) we ſee, that bie con- 
tains ſomewhat more fixed air than ſaliva, 
and does not abſorb this element ſo power- 
fully ®. k 
PERHAPS, it is on this circumſtance, 
that the power of theſe fluids with regard 
to their diſſolving fat or oily matters de- 
pends ; ſince they may thus be enabled to 
abſorb the fixed air from the oils expoſed 
to their action, and thereby deſtroying the 
bond of union between the oleoſe particles, 
render theſe bodies miſcible with water. 
THERE 1s an obvious reaſon, why the 
ſaliva ſhould be the more powerſul abſorbent 
of the two; for were not the oily part of 
our food, from its admixture with the /a/;- 
va in maſtication, rendered miſcible with 


As the bile, in a ſound ſlate, contains ſo little fixed 
air, we immediately ſee the reaſon why putrid bile, and 
the ſpirit diſtilled from it, raiſe little or no ebullition 
with acids, notwithſtanding the other marks of the al- 
cali in that fluid. See the Eſſai pour ſervir a Þ Hiſtoire de 
la Putrefattion, for a number of experiments tending to 
explain the true nature of the bile. 


S 4 the 
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the watery part, the alimentary mixture 


could not ferment properly when received 


into the ſtomach; the conſequence of which 


would be ſickneſs, nauſca, and heart-burn- 


ing *, from the ſharpneſs of the oil, that 
would ſoon become rancid by the mere heat 
of the place. : 


Bur when all the diſcordant parts of the | 
alimentary mixture are blended together, - 


by the diſſolvent power of the ſaliva, and 


farther united by the ſame quality in 2 


ſuccus gaſtricus, bile, and pancreatic juice 


(fluids that are found to be of the ſame na- 
ture with the ſaliva then no ſeparation, of 


oil enſues, but the fermenting motion goes 
on, kindly and regularly, until new com- 
binations take place, and that every parti- 
cle of the food is broken and changed. 
Bur in ſome conſtitutions this abſorbent 
power of the digeſtive fluids is ſo greatly 
weakened (or, in other words, they con- 
tain much fixed air, when, in a natural 
and healthy ſtate, they ought to contain very 
little) that the food is never thoroughly 


® Not the heart-burning attended with acid, but that 
ages: 008 with nidoroſe, eructations. 


diſſolved, 
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diſſolved nor its oily part ever completely | 
mixed or ſubdued ; and hence the imme- 
diate cauſe of indigeſtion, rancidity in the 
ſtomach, and extraordinary flatulence. 

As a proof of this, it may be obſerved, 
that lime-water is an excellent remedy for 
the complaints juſt now mentioned ; and 
perhaps the relief which is obtained in 
theſe caſes from the uſe of certain medici- 
nal waters may ariſe, in great meaſure, 
from their containing earthy matters void 
of fixed air, and which have an abſorbent 
power 'like what is obſervable in lime- 
Water. 

THese waters, which may be conſidered. 
as a kind of natural lime-waters containing 
a conſiderable portion of earthy matter 
void of fixed air (like the particles of quick- 
lime diſſolved in lime-water) as ſoon as 
they come into contact with bodies contain- 
ing much of the cementing principle, muſt 
neceſſarily depoſit their earth, which by 
attracting the fixed air acquires ſolidity, 
and will form a ſucceſſion of cruſts, or 
layers; and it is in this manner, that, I 
think, we may form a plauſible theory for 

I petr 1— 
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petrification-*, and for the cruſts that are 
found in the pipes and veſſels containing 
certain kinds of waters. 


THESE 


A Pettifaction that I have met with, ſince writing 
the above, ſeems to confirm this hypothefis. 

It is a petrified moſs, wherein may be obſerved, very 
diſtinctly, the ſeveral gradations from abſolute ſtone to 
the living vegetable ; the courſe of the fibres being eve- 
ry where plain, and eaſy to be traced. The part of the 
petrifaction that lay conſtantly under water is abſolute 
ſtone, and is of the calcareous kind, efferveſcing ſtrong- 
Iy with acids; in the middle part, which was not fo 
continually expoſed to the action of the water, the pe- 
trifaction is incomplete; and at the top, which was al- 
ways above water, the vegetable is till alive, and in 
its natural ſtate: 

The well from whence this petrifaction was brought 
being in the neighbourhood of Dublin, I ſent for ſome 
bottles of the water, in order to examine it. 

On dropping a little of the filtered ſolution of pot-afh 
into a glaſs of the petriſying water, it immediately loſt 
its brightneſs, turned milky, and, in a few hours, de- 
poſited a white ſediment, which efferveſced ſtrongly 
with ſpirit of vitriol. 

The very ſame appearances happened when Lixivium 
Tartari was dropt into the petrifying water. 

On air being transferred into ſome ounces of the pe- 
trifying water, it Joſt its brightneſs, and, in twelve 
hours, let fall a ſmall quantity of white ſediment. 

Hence it appeared, that the petrifying water did con- 
tain an earthy matter diſſolved therein, void of fixed air, 

which 
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THesE petrifying waters were formerly 
condemned, as being apt to create the 
ſtone; but later experience has ſhewn, that 
the waters which abound moſt in this 
earthy matter, and which form the greateſt 
abundance of the cruſts above-mentioned, 
are the moſt effectual diſſolvents of the ſtone, 
as is every day experienced with regard to 


the Cariſbadt water in Bohemia. 


which was capable of reſuming the ſolid form, as ſoon 
as the cementing principle was reſtored. 

Vegetable bodies, therefore, by remaining long ex- 
poſed to the action of ſuch kinds of waters, will have 
their ſubſtance gradually diſſolved ; becauſe the earthy 
particles in the water attract the fixed air from the ve- 
getable ſubſtance, and the moment they are ſaturated 
they acquire ſolidity, become inſoluble, and remain in 
the places of the vegetable particles, which are melted 
away. 

This change of a vegetable into a foſſil ſubſtance, 
ſeems analogous to the change of iron into copper, 
which is brought about in no very long ſpace of time, 
by leaving iron plates in a water that is ſtrongly im- 
pregnated with a ſolution of copper in the vitriolic acid; 
the ſuperior attraction of the acid to iron cauſing it to 
ſeize this metal, and let go the particles of copper. So, 
in the caſe of petrifaction, fixed air having a ſtronger 
affinity with calcareous earth than it has with the ve. 
getable ſubltance, lets go the latter and ſeizeth on the 
tormer, 


Tre 


268 On the DissolvENT 


Tux abſorbent quality of the /aliva 
moreover ſhews, how apt it muſt be to la 
hold of infectious miaſmata, which often- 
times are in reality putrid vapours, or fixed 
air, detached from bodies during putrefac- 
tion; and confirms what hath» been fre- 
quently recommended, namely, to ſhake 
off infection *, and prevent the miz/mata 
from getting into the maſs of fluids by im- 
mediate. vomiting ; and we may likewiſe 
ſee, that the cautions given by authors con- 
cerning the ſwallowing of the /alve, while 


in the places abounding with infectious 


vapours, are founded in reaſon. oa <0 

IT will not appear ſtrange that ſome of 
the animal fluids ſhould contain ſo little 
fixed air, when we find that the ſerum of 
human blood ſeems almoſt void of this ele- 
ment. | | 1 


* By the precautions taken by Dr. Lind, and by im- | 
mediate vomiting, only fue perſ6ns died, from amony + 


more than an hundred, who were ſeverally, and ſome 
of them conſtantly employed, during eighteen months, 
in various offices about the ſick, in Haflar hoſpital ;” 
where there conſtantly was a great number of people 
ill of fevers that were highly infectious. See his Diſ- 


courſe on Fevers and Infeftion, paper 2d, p. 74. 
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E X P E RIME N Id. 88. 105 
Hav ING ordered ſome ounces of human 
blood, drawn from a healthy perſon, to be 
kept until the ſerum and craſſamentum had 
fairly parted, I mixed two drachms of the 
ſerum with an ounce of lime- water: No 
change enſued; the mixture continued 
tranſparent, ' and, after forty-eight hours 
ſanding, no precipitate could be perceived, 
while the liquor remained in the glaſs; 
but upon pouring it out, a very ſmall quan- 
tity of white earthy matter was found at 
the bottom, which, however, would not 
clirreaſde: with vinegar. 


E 
260 
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ABouT two drachms of the craſſumentum 
of the ſame blood being put into a cup with 
an ounce of lime-water, and left for five 
days, did neither totally diſſolve, nor turn 
putrid; a piece of it being then taken out, 
and ſpirit of vitriol poured on, an efferveſ- 
cence enſued; the lime which had pene- 
trated, and joined itſelf to the fixed air of 
the craſſumentum, now burſting forth from 
every part of it, the moment the acid was 
3 


8o 
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So that the fixed air appears to be con- 


nected chiefly with the red globules, and 
with that part of the blood called by Senac 


the /ympha coagulabilis ; fince theſe two are 
found to compoſe the craſſamentum. 


EXPERIMENT 24. 


Two ounces of lime-water being put 
into a tall drinking-glaſs, about half an 
ounce of blood was allowed to flow from 
the vein of a perſon in health, into the 
glaſs with the water: when it had ſtood 
fix hours, the mixture was all poured out, 
to about a drachm, which was ſuffered to 


remain in the bottom of the glaſs; on 


this ſediment ſome ſpirit of vitriol was 
dropped, and raiſed a ſmart ebullition; the 
calcareous matter turning white, as it boil- 
ed up on the addition of the acid; fo that 
the fixed air is eaſily detached from freſh 
blood. 
EXPERIMENTS ,25. 

. New breaſt milk, when mixed with 
lime-water, in the proportion of one to 
three, in great meaſure deſtroyed the acrid 


taſte of the lime, yet did not cauſe any ſe- 


paration that was immediately perceivable ; 


but after ſtanding twelve hours, the preci- 
5 pitation 
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pitation was viſible ; and, on pouring out 


the mixture, the ſides of the glaſs were 
found incruſted with a calcareous matter, 
which, as well as what fell to the bottom, 
efferveſced violently on the addition of ſpirit 
of vitriol. is 

So that milk contains a large proportion 
of fixed air, and conſequently ought not to 
be mixed with lime-water, ſince it muſt 
neceſſarily take off from its activity. 

DR. Alton obſerved very well, that there 
is ſcarce any thing that is uſually mixed 
and given along with lime- water, that does 
not, more or leſs, deſtroy its efficacy; for 
which reaſon he recommended it always 
to be taken alone. “. 

LiME-WATER, When mixed with milk 
of any kind, prevents it from turning ſour; 
the reaſon of which is obvious, becauſe, 
by abſorbing and retaining the fixed air, 
the inteſtine motion is prevented, whence 
there can be no change of combination. 

'I nave now finiſhed what was originally 
propoſed ; and, I hope, have ſatisfactorily 
ſhewn, that fixed air is the cementing prin- 


ciple on whole preſence perfect coheſion de- 


© Diſſertation on quick- lime, p. 41, ſet. 17. 


3 pends, 
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pends, 1 leaſt in animal and vegetable 
bodies +. and though the experiments 
which I have made are very far from ex- 
hauſting the ſubject, yet they certainly are 
ſutticient to raiſe curioſity, and to prompt 
men of leiſure to a further inveſtigation of 
this important element; which ought not, 
by any means, to be confounded with. the 
atmoſpheric air : for, excepting its being for 
a time capable of elaſticity, the fixed air 
does not appear to agree, in any other pro- 
perty, with the common air which 0e 
breathe. . 

Wr know for certain that che e 
air could not immediately pervade the lime- 
water, or other fluids, in the manner that 
fixed air plainly appeared to do“: 0 


I have ſaid perfect coheſion; for, as Dr. Halis ob- 
ſerves, ( Doubtleſs all the particles of matter whatever 
do in actual contact cohere; yet ſince it is found by 
« experiment, that the moſt ſolid parts of animals and 
c vegetables yield a vaſtly greater quantity of air, and 
ce leſs water, than the more lax and fluid parts, it ſeems 
«<< therefore, hence reaſonable to conclude, that their 
& ſolidity is principally owing, not to the watery, but 
& to the air and ſulphureous particles,” Vol. ii. p 280, 

* That common atmoſpheric air cannot immediate- 
lypervade water, is fully proved by a number of expe- 
riments, 


latile 
Amm 


exhal 
bubb] 


the fi 


the ſe 


Power of QUICK-LIME. 273 


laſt, though perfectly elaſtic when firſt ſet 
free, yet, in a very little time, loſeth its 
ſpring, mixeth with the liquid, penetrates 
every where, and joins with the diſunited 
and ſcattered particles of the ſubſtances 


diſſolved *. 

Bur a ſtill mote ſtriking diſtinction be- 
tween the fixed and the common atmoſpheric 
air, may be remarked in the very different 
and oppoſite effects which the two produce 
in the bodies of living animals. 

Tux fixed air, when ſet free, and in a 
ſtate of perfect elaſticity, whether it be 
during the firſt ſtage of fermentation, by 


riments, formerly made by M. de Reauniur. See the 
Mem, de I Acad. des Sciences, for the year 1714, the 
5th article of the memoirs. 

The arr which flies off from bodies, whether ſolid 
or fluid, in the exhauſted receiver of an air-pump, is 
not the fixed air; for this never departs but when the 
body to which it belongs either ſuffers a decompoſition, 
or is diſſolving into minute parts. | 

Thus, if the nid volatile alcali, and the cauflic vo- 
latile alcali (viz, Sp. cornu cervi per ſe, and Sp. Sal. 
Ammon. cum calce viva) be both incloſed in the ſame 
exhauſted receiver, the one will throw off as many air- 
bubbles as the other ; though we certainly know that 
the firſt contains a large proportion of fixed air, while 
the ſecond is entirely void of this principle. 


'F fire 
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fire A. by efferveſcence, or by. puttefne- 

tion + if it be received into the lungs of 

any living animal, cauſeth inſtant death. 
Bur 


* Dr, Hales ſuffocated a ſparrow, by putting, it into 
aif that had been obtained by diſtillation from here of 
oak. Vol. i. p. 176. 

. Accounts of people ſuffocated by putrid vapour on 
going down into wells or vaults that have been long 
opt up, are extremely common; but there is one in- 
ſtance of the deleterious effect of this Kind of vapour re- 
lated in the Hiſtory of the Academy of Sciences, for. the 
year 1745, which is very remarkable. A failor, on 
board a ſhip at Rochfort, having inadvertently taken 
out the bung from a caſł full of putrid ſea-water, was 
inſtantly ſtruck dead, and ſix others who were in the 
hold, at ſome little diſtance, alſo fell down, loſt their 
ſenſes, - and became convulſed. | The ſurgeon of the 


ſhip, being told of the accident, haſtened to their relief; 


but no ſooner entered the hold, than he likewiſe faint- 
ed. However, he and the ſix ſeamen were, by ſome 
means or other, dragged up from the hold into the 
open air, where they ſoon recovered. | 
M. Dupuy, phyſician to the marine at Rochfort, who 
relates the ſtory, was deſirous of examining the body of 
the dead man; but it/preſently grew black, puffed up, 
bled at the noſe, mouth, and ears, and became ſo ex- 
ceedingly putrid and | offenſive, that it was A 
to proceed to the diſſection. 
Thus it appears that theſe vapours do not kill by 
mere ſuffocation, but chat they act at once on the blood, 
and 


ce 


— my WW 
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Bor the ſame elaſtic matter, when re- 
ceived into the ſtomach, whethet thrown 
off 


and deſtroy its texture in a moſt ſurpriſing and unac- 
countable manner. 

A very little precaution would always ſecure people 
from every accident of this fatal nature, ſince it requlres 
nothing more than to fix an open lanthorn with a light- 
ed candle in it to a pole, or cord, and let it down, or 
thruſt it into the place which there is reaſon to' cape 
may be full of noxious vapour. (Such ate old wells' 
or vaults, that have been long cloſed up; wells of ſhips 
full of ſtinking bilge water; cellars or vaults full of li- 
quors, in a ſtate of fernientation.) If the candle con- 


tinues to burn, people may enter with ſafety ;/ bur if it 


goes out immediately on being expoſed to the noxious 
vapour, then no perſon muſt on any account go in, un- 
til the vapour be diſperſed, either from the place's being 
left open for a proper length of time, or by repeatedly 
throwing in lighted ſquibs or crackers, which, by 5 
exploſion, will preſently purify the air. 

The following experiments, made by my ingenious 


friend, Mr. un Kenley, of Belfaſt, will very properly 
come in 


| Belfa aft, Sept. 22, ** 

40 = days ago I got four puppies, and immediate 
ly ſet about the experiments you recommended, which 
I made as carefully as I could. 

e thruſt an awl into the medulla oblongata of one 
of the puppies, and kept it as a ſtandard, 1 killed a ſe- 
cond by ſuffocating it with fixed air, a third with the 
fumes of burning brimſtone, and a fourth with the fumes of 

20 burning 
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off, from efferveſcent mixtures, given in 
the way of medicine, or extricated from 


5 


burning charcoal. I opened the thorax of each, and 
obſerved that the lungs in the animal killed by the fixed 
ait appeared more collapſed than thoſe of the animal 
killed by the awl. The lungs in both appeared exactly 
the ſame colour. The lungs of the animal killed with 
the fumes of ſulphur were intirely collapſed, and of 
a very white colour. The lungs of the puppy killed 
with the fumes of charcoal appeared of a white colour, 
and quite collapſed; the colour of the lungs in the laſt 
animal was not ſo white as the former. I could not 
procure a fifth puppy, or would have ſuffocated it jn its 
own vapour, and obſerved whether the lungs differed 
in appearance from any of the others or not. 

„Having obſerved that Dr. Halis could breathe air 
which paſſed through cloths dipt in vinegar (Statical 
Eſſays, p. 263) much longer than the ſame quantity of 
air without ſuch cloths, I imagined that the air in a 
fixed ſtate might in ſome way or other be deprived of 


its acid, and then loſe its vivifying power, or fpirit, as 


it is called. In order to know. whether animals could 
breathe fixed air longer with acids ſuſpended in it, I 
made the following experiments. 

„J incloſed a ſparrow in a bladder, the mouth of 


which was well tied to one of the legs of your air ma - 
chine. I transferred the air of ſome pearl- aſhes into 
the bladder; the bladder was immediately diſtended, and 


ten minutes after the ſparrow died. I incloſed a ſecond 


ſparrow'in a bladder, and tied it as before; but in this 


I fuſpended a piece of ſpunge dipt in vinegar.” I charged: 
* Nat "41 7 the 
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the food in the natural proceſs of alien 
tary fermentation, is ſo far from produc- 
ing any ill effect, that, in the firſt inſtance, 
it often operates like a charm in reſtrain- 
ing. vomitings, and, in the ſecond, is ab- 
ſolutely neceſſary for the ſupport. of life 
and health, Bit 

Wirn regard to the atmoſpheric ap, it 
is. univerſally known that 20 animal can 
live long without freſh ſupplies of it, and 
thoſe who have lungs cannot exiſt many 
minutes without taking in large quantities 
of this element. But if a very ſmall por 
tion of the ſame be forced into the veſſels, 
and mixed with the fluids of any r 
animal, death preſently enſues. 

So that theſe two elements ſeem to be 
different i in their natures, and to have quite 
diſtinct provinces with regard to animal 
life. We have not, as yet indeed, a ſuf- 


the bladder with fixed air, and obſerved that the ſparrow 
lived near half an hour.—I incloſed a third ſparrow, 
and a piece of ſpunge dipt in equal parts of volatile vi- 
triolic acid and water as before; the bladder was then 
charged with air; the ſparrow lived for forty - three mi- 
nutes, —I incloſed a fourth ſparrow, and dipt the 
ſpunge into equal parts of Glauber's ſpirit of nitre and 
water ; the ſparrow lived for half an hour,” | 


* x -+ ficient 
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ficient number of facts to determine po/i- 


tively whether they be originally d. ftinit 
elements in nature, or whether the fixed air 


1s nothing more than a portion of the uni- 


ver ſal aerial fluid, which is altered, and 
modified, from its having been united with 
ſome other principle. 

Tus ſeems to haye been the opinion of 
Dr. Hales, who looked on fixed air as a 
portion of the common atmoſpheric elaſtic 
air, deprived of its ſpring, and reduced 
to a ſtate of fixity and attraction, by the 
power of the ſulphur principle i in bodies. 

- BoERYAAVE was in ſome doubt what 
to think concerning the fixed air. Du- 
bitatum quandoque, an omne illud quod 
ita gigneretur foret quidem ejuſdem ita 
naturæ ut eodem nomine aeris elaſtici 
appellari debet? an vero corpora certa 
lege reſoluta in partes minimas, omiſſa 
natura ſua prima, forte vera tranſmuta- 
tione permutarentur in aerem hunc elaſ- 
ticum, qui dein rurſum concretus aliis 
iterum firma redderet nova corpora? an 


adeoque præter aerem communem elaſ- 


ticum, aliud illi ſimile, non idem, in re- 


rum natura obtineret? Element. Cbem. 


tom. i. p. 532. 4 
Bur 


PowER of QUuICK+LIME. 279 


Bur let the original nature he what it 
will, it appears, from a circumſtance pe- 
culiar to lime-water, that there is great 
ſtore of the cementing principle always float - 
ing in the atmoſphere, which is ready to 
be abſorbed by ſuch bodies as have an af- 
finity therewith ; for we ſee that the par- 
ticles of the diſſolved quick-lime, which 
are neareſt the ſurface of the water, attract 
the fixed air from the atmoſphere, and 
form cruſts, which are nothing more than 
a pure calcareous earth, ſuch as the quicks. 
lime was before calcination, and which, 
by the action of fire, may be reduced to 
quick-lime again. 


T4 SU P- 


SUPPLEMENT. 


T having been laid down by Dr. Hales, 
that air is the bond of union in ſalts, 
and the ſame thing having been aſſerted by 
the baron de Haller (ſee the paſſage tran- 
ſcribed from him in the note at the begin- 
ning of the ſecond eſſay) I took it for grant- 
ed that it really was ſo; and in the former 
edition, when accounting for the difference 
between the ſpirit of /a ammoniac made 
with quick-lime, and that which is made 
with chalk, I alledged that the quick-lime 
detained the fixed air of the crude ſalt as 
well as the acid, whence the volatile ſpirit 
obtained by the diſtillation could neither 
efferveſce, nor the volatile ſalt put on the 
concrete form: but I now find that 
this theory will not anſwer, ſince it appears 
from experiment, that crude /al ammoniac 
contains no fixed air ; for having thrown a 
drachm of this ſalt (previouſly rubbed into 
a powder in order to make it diſſolve quick- 
ly) into an ounce and a half of clear lime- 
water, the ſolution did not at all abate of 
its 
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its tranſparency, and not the leaſt ſign of 


precipetdtion ever enſued. 

T-ALs0 find that common ſalt does not 
contain much fixed air, and that nitre has 
{till leſs of this principle. 

A DRACHM of nitre being diſſolved in an 
ounce and a half of clear lime-water ren- 
dered it ſomewhat turbid, and threw up a 
ſmall quantity of whitiſh ſcum on the ſur- 
face ; little flakes of white earth gradually 
formed themſelves, partly fell down to the 
bottom of the glaſs, and partly remained 
ſuſpended in the ſolution; but the whole 
of what earthy matter was formed did not 
exceed the quarter or third part of a grain. 

A DRACHM of common ſalt (of the fineſt 
ſort, ſuch as is generally uſed for the table) 
being diſſolved in an ounce and a half of 
clear lime-water rendered it more turbid 
than the nitre did, threw up more of the 
white ſcum, and in the end let fall at leaſt 
double the quantity of earthy precipitate, 
there being about half a grain of it which 
efferveſced with weak ſpirit of vitriol, as 
did alſo that which was depoſited by the 
ſolution of nitre. Now when ſalt of tar- 
tar, or ſalt of hartſhorn, which are both of 


them replete with fixed air, are mixed 
| | even 
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even in very ſmall quantities with clear 
lime-water, the ſolution inſtantly becomes 
tyrbid, and very ſoon lets fall a conſiderable 
quantity of earthy precipitate. 

FRoM theſe experiments it appears, chat 
ſaline particles do not always require fixed 
air to bind them together, and that falts 
may put on the concrete form with a very 
ſmall quantity, or even altogether without 
the aid of this principle. 

Bur what is very remarkable, fixed air 
has the power of rendering faline particles 
incapable of remaining in a ſtate of ſolution, 
and of giving them ſo much ſolidity that 
they have the appearance of earth. 

DocToR Ferguſon of Belfaſt, who has 
written an eſſay on the uſe of leys and 
ſours in bleaching, which will ſhortly be 
publiſhed, and which will point out ſome 
improvements of very great importance to 
the ſtaple manufacture of this kingdom *, 
among other curious e has the 
following. 

He diſſolved four ounces of pearl aſhes 
in twenty ounces of water, and after fil- 
tration laid by four ounces of the clear ley. 
for a ſtandard; he then transferred faQi- 


* Ireland. 
tious 
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tious alr into the remainder from an effer- 
ve ent mixture, by the means of an ap- 


Paratus, ſuch as is repreſented | in the plate 


1 «5. The ley did not begin to grow turbid 
after twelve hours ſtanding ; ; next day 
a ſediment. was depoſited ; at the end of 
four. days he carefully collected and dried 
the precipitate, which weighed, nine grains, 
kg to the taſte than the ſtandard a 

ap. ounce of i it was ſaturated with a fourth, 


part, leſs of an, acid than was required to. | 


bring an ounce of the ſtandard | to, A 
neutral ſtate. _ | N 


From this experiment we may eaflly 
conceive how it comes to paſs, that bali, 
al ammoniac may put on the concrete form, 


by the aid of the fixed air, which is Tops. 


plied to it from the chalk, when this ſub... 
ſtance happens to be uſed in the diſtilla- 


tion. 

Having ſometimes thought that fixed air 
might poſſibly have the power of reſtoring 
a metallic calx, I tried it in the following 
manner, but did not find it anſwer this ex- 
pectation. 

I mixeD two drachms of minium with 


a ſpoonful of water, and put it into a ſmall 
phial; 


and was quite inſipid: The ley was 700 


SUPPLEMENT. 20. 


phial ; the tube of figure 4 was "inſerted 
into the mouth of this phial, and fixe& 
there. I then expended about fix drachims 
of ſalt of tartar, in transferring air into the 
mixture, but it produced no apparent 
change of any fort. This being done, the 
mixture of minium and water was poured. 
into an iron ſpoon, and placed on the fire; 
it was kept there for ſome time, even after 
the ſpoon grew red-hot, but the minium 
ſtill remained in the ſtate of a calx, with 
out any other change than what regarded 
its colour, for it now turned from a bright 
red to a dark crimſon. | 
HavinxG allowed the things to cool, I' 
then added a little bit of tallow, and again 
ſet the ſpoon on the fire; the tallow ſoon 
flamed and burned away, but left the great- 
eſt part of the minium reduced to lead, and 
the remainder changed to a bright yellow 
powder. 
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"THE foregoing ſheets were all printed 
off, and ready for publication, when 
the author received a letter, dated Long- 
reach, April 9, 1767, and a journal, from 
Mr. Alexander Young, ſargeon of his ma- 
jeſty's ſhip Jaſon, containing a general ac- 
count of the ſtate of weather and diſeaſes, 
during a voyage to the Falkland Iſlands on 
the coaſt of Patagonia, together with a 
particular detail of four ſcorbutic caſes, 
wherein wort was given according to the 
propoſal in the fourth eſſay. 

Tris voyage was ſo uncommonly 
healthy *, that the journal contains nothing 
new 


The Jaſon's company conſiſted of one hundred and 
eighty, including twenty-five marines, but no boys: 
out of this number they buried but three during the 
whole voyage, from 25th October 1765, to 20th March 
1767. One of theſe died of a putrid fever ; the ſecond 
went off in the fit of an apoplexy; and the third killed 
himſelf by exceſſive drinking. It appears indeed, from 
the journal, that the utmoſt pains were taken from the 
beginning, to preſerve the people in health. Once a 
week the cheſts were examined, to ſee that every man 


had 
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new or remarkable, except what regards 
the management of the ſcorbutic” caſes, 
which are here extracted, and given pre- 
ciſely in the words of Mr. Young, who 
mentions in his letter, that as ſeamen in 


general are ſo very averſe to every thing in 


the way of experiment, he could not have 


prevailed on the men to take the wort, if 
they had not obſerved the officers drink it 
repeatedly, without inconvenience, by 
way of preſervative. : 
Turk was no opportunity of deter- 


mining the genuine effects of the wort, 


until the ſhip was on her return home * ; 


for the only one who drank it on the paſ- 


ſage out, and who recovered, was alſo ſup- 
plied by the captain with apples and 
oranges ; and thoſe who drank it for ſuch 


had his flock of cloaths ; and they were obliged to keep 


themſelves always clean and well dreſſed, under pe- 
nalty of having their allowance of- ſpirits ſtopt. The 
ſhip was well aired between decks, and fumigated with 


tar — brimſtone from time to time; and during the 
whole paſſage both out and home, elixir of vitriol was 


mixed with the water, two ſpoonſuls to a puncheon. 

* The Faſon ſailed from Port Egmont in the Falkland 
Hands on the 18th January, wag arrived in the Dotones 
the agth March 1767. | 
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ſcorbutic complaints as appeared — 
them, during the winter, at Port 

likewiſe uſed the wild celery, feed yon grows 
there in great abundance, and they never 
took the wort regularly; but in the fol- 
lowing cafes the patients had no aid from 
freſh vegetable diet. | 

„ THEIR breakfaſt was the ſea-biſcuit 
boiled up with wort and ſugar ; for dinner, 
at ſome times, what could be ſpared from 
the officers table, and at other times por- 
table ſoup, thickened with barley or rice, 
and ſeaſoned with ſhallots or garlic : for 
ſupper, rice and currants, ſago, or ſalop, 
with Madeira.“ 

Tur four all began the wort at the ſame 
time ; two of them, it appears, had been 
received from the Carcaſs ſloop, juſt before 
the Jaſon failed for England. 

„Tur wort was made freſh every day, 
in the proportion of three meaſures of 


boiling water to one of the ground malt; 


it was allowed to ſtand cloſe covered till 
cold, and thea ſtrained off.” 
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EN 


An Katie Nokia a Medical Jour- 


nal kept by Mr. ALEXANDER 
| vou xd, Surgeon of his Majeſty” 8 
| Ship JasoN, Captain Joan Mac- 


BRIDE, Commander. 


" ILLIAM LARDER, aged twen- 
| ty-nine, formerly of a good 
habit of body, February 1, 1767, com- 


plains of great laſſitude; that he finds him- | 


ſelf fatigued by walking but a little while; 
his face is pale and yellowiſh ; his mouth 
pretty clean, owing perhaps to the elixir of 
vitriol we daily put in our water ; his gums 
are a little ſwelled and ſpungy; his breath 
is very offenſive; his legs ſwell, and pit 
when preſſed with the finger; they are co- 
vered with blue ſpots of different fizes like 
bruiſes, with two ulcers, which diſcharge 
a thin bloody ichor, and have a black mor- 
tified appearance; his legs are more ſwel- 
led at night than in the morning; he is 
generally coſtive; his appetite is good, and 


his poi erer 1 
3 


* 


— 


— 
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« H1s legs are ordered to be ſteeped 
with the common fermentation, and the 
ulcers dreſſed with the common dreſfing-. 

“ Gave him half a pint of the wort in 
the — and half a pint in the even- 
inge oy 

* od, oa him one e pint in the morn- ; 
ing, and half a pint in the evening. 

* 7th, Gave him a pint morning and 
evening. 
© « 8th, Tur wort purged him laſt night, 
but he took the ſame quantity to-day, 
without having any ſuch effect. F inds 
himſelf ſomething better. 
12th, Gave him a pint in the morning, 
another in the middle of the day, and a 
third at night. 

& 20th, Hr looks healthier, his 100 
are not ſo much ſwelled, the ulcers ſeem 
inclinable to heal, having left that black 
bloody appearance. Gave him a quart of 
the wort in the morning, a pint at noon, 
and another at night. 

« 28th, Hx finds himſelf greatly better, 
the ulcers being almoſt healed, and the 
ſwelling gone, except a little in the even- 
ing; the ſkin is peeling off his legs. Gabe 

U 2 him 
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him 4 quart in the morning, ane at abear 


and one at night. 


March 6th. Has no. c complaints, an 


returns to his duty, but continues to drink 
the wort, the quantity of which is to be 


leſſened by degrees, until he leaves it * a 
F 


« JOHN CARROL, aged, dung Grp! 
years, formerly healthy, brought a pox 


with him from England, which has eluded. 


the force of all the medicines given him, 


owing, perhaps, to the man's own negli 
gence and intemperance, joined to the 


ſcorbutic habit which he acquired during 
the winter. 

% H was very ill of the ſcurvy during 
the winter, but got better by drinking the 
wort, eating wild celery, and uſing exer- 


ciſe on ſhore ; the calfs of his legs were 


quite indurated, and black at that time. 


February 1. Ht has now ſeveral ulcers 
upon him, in his legs and arms, which 


are very offenſive; a large hard ſwelling 
on his cheek; his teſticles are ſwelled, 
hard, and quite inſenſible; his gums are 


rotten, black, and bleed frequently ; ; his 
beth: ſtinks horribly ;- he is quite ema- 


193: 1 ciated, 
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ciated; and ready t Faint every ep he * 
takes; he has no appetite, is = N 
jected, and his pulſe very lo. 
Tux uleers were dreſſed dix. 

« Gave him half « pint of the wort in 
the morning, which directly brought oH a” 
looſeneſs with fainting, which, however, * 
ſoon ſtopped, on his taking ſome doſes of 
the elefFnarium ęeſcordis, diſſolved in cinna- 
mon- water, together with mulled wine. 
Give him twenty drops of the acid elixit 
of vitriol along with his wort, and three 
times a "uf a glaſs of the following bitter 
wine. 1 

x Cort, Peruvian. craſſe pulv. unicas / ns . 


Linonum ſeſcunciam vini Ma- 
dlteirens. lib. duat. M. 


5. 2d, Hes is better; gave him half a 


pint-of wort twice a day. 

„ 160th, Hx finds himſelf Rronger; at 

not ſo liable to faint. The ſwelling on 

his cheek looks red and inflamed. ' Ap- 


oil. 

« 20th, STRONGER, has a better ap- 
petite; ulcers look better; the tumour on 
his —_—_ broke of itſelf ; the quantity e 

1B! matter 


plied a * of oatmeal with a little 
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matter but ſmall, blackiſh, and very of- 


fenſive. Gave him a pint of wort twice 
a-day. 


% March 1, CONTINUES mendings his 


cheek has degenerated into a foul looking 


ulcer like the reſt. Gave him three pints 


of wort in the day. 


« toth, Has almoſt quite recovered his 


ſtrength, and eats heartily. The ulcers be- 
gin to diſcharge a thicker matter, and have 
not ſo bad an appearance. 


% 1th, ConTINUEs to mend. Gave 


him two quarts of wort in the day, 


« goth, Arrived in the Downes.” He is 


greatly mended in his appearance, and 
health in general. Judged neceſſary to let 
him have the benefit of the air on ſhore.” 


„ WILLIAM ROGERS, marine, aged 


about twenty-four, of a thin weakly habit 


of body, has been ſickly all winter. 
February 1, COMPLAINS of great weak- 


neſs, pain, and ſwelling' of his knees ; his 


legs are drawn up ſo, that he cannot ſtretch 
them without pain; his face is of a dark 
yellowiſh colour; he is quite emaciated, 


being fcaree any . bur * and bone ; 
gd „ hk 
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his pulſe low, and rather quick; he is ge- 
nerally looſe. 

« His knees were fomented twice a- 
day with the common fomentation, to 
which was added an eighth part of vine- 
gar; and rubbed with a camphorated lini- 
ment. He likewiſe took the bitter wine, 
and half a pint of wort twice a-day. 

th, Gave him half a pint thrice a-day. 

Loth, Gave him a pint twice a-day. 

* 11th, THE wort purged him laſt night, 
but ceaſed, immediately on taking twenty 
drops of tindtura thebaica in two ſpoonfuls 
of cinnamon-water. 3 

12th, Gave him half a pint three times 
a-day. | | 

«© 18th, Hx is much better, can ſtretch 
out his legs, and walk pretty well. Gave 
him two pints and a-half in the day. 

„ 26th, Coxrixurs mending. Gave 
him a pint three times a-day. 

% March gth, Now finds himſelf pretty 
well, and is returned to his duty; but ſtill. 
continues to drink the wort, in a ſmaller 
quantity. 


„WILLIAM WATERS, aged thirty- 


fix, a ſtrong man, and formerly very 
6 — ; 
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healthy, was afflicted with ſcorbutic com- 
plaints all winter. February I, ; Complains 
of weakneſs, falling away in his fleſh, and 
ulcers on his legs; dreſſed the ulcers dry, 
and gave him three half pints of the wort 
in the day. | 

* 6th, Gave him a pint thrice a-day. 
„ 20th, Gave him two quarts in the 
any; U 

goth, GAvE him three quarts in the 
day. 

«© March foth, Vians healed up, has 
no complaints, and looks remarkably fat 
and fair. 


R 


